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CLINICAL AND EXPERIMENTAL 


EXSANGUINATION-TRANSFUSION IN TREATMENT OF PHENOL 
POISONING* 


By Cuas. C. HASKELL, R. C. ALLEY, AND P. E. PRILLAMAN 
RicHMOND, VA. 


nai INING by phenol and the closely related cresols is still of such fre- 
quent occurrence as to render a knowledge of appropriate therapy most 
essential. When the poison has been taken orally, gastric lavage is the most 
important measure to be employed, this being well illustrated by the statis- 
ties of Clarke and Brown.'! These authors show that recovery almost invari- 
ably occurred when gastric lavage was practiced early; even after doses as 
large as two ounees of liquefied phenol, an amount over five times the esti- 
mated average fatal dose for man. Unfortunately, however, considerable 
time may elapse before the patient is seen by anyone familiar with the rela- 
tively simple technie of gastric lavage. It would be most desirable, therefore, 
to secure a substanee which is capable of detoxicating the phenol, either in 
the stomach or after it has been absorbed. 

Of the various antidotes which have been proposed for phenol, none has 
proved satisfactory. Some fifty years ago, Baumann? noted that phenol was 
exereted in the urine partly in the form of ethereal sulphates; from this 
observation, the sulphates were suggested as phenol antidotes. As with the 
case of many other therapeutic measures whose only virtue is their novelty, 
the sulphates were employed by certain investigators with apparent success 
in the treatment of phenol poisoning; it was demonstrated by Tauber,? and 
especially by Sollmann and Brown,’ that neither sulphates nor sulphites ex- 
ercised any practical influence on the course of experimental phenol poisoning. 

Apparently, Seneca Powell was the first to suggest ethyl alcohol as an 
antidote for phenol.? It was contended that the aleohol combined chemically 


*Received for publication, June 18, 1926. 
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with the phenol, thus detoxicating the poison. Gross explained the mechan- 


se 


ism involved as consisting in the formation of ‘‘a new phenol benzine or 
aromatic compound’’ with the properties of ethyl aleohol. As in the case of 
the sulphates, this antidote, likewise, was used with apparent success in elin 
ical poisoning by phenol, the observers disregarding the fact that gastric 
lavage was employed coincidentally in practically every case. In 1906, Clarke 
and Brown!' reviewed the literature on clinical poisoning by phenol and ear 
ried out animal experiments, confirming the view that there was no chem 
ical reaction between alcohol and phenol and demonstrating that alcoho! 
possessed little superiority over plain water in gastric lavage. 

Impressed, apparently, by the fact that a mixture of camphor and phenol 
is comparatively nonirritant, Wilson* suggested that camphor was a valuable 
antidote for phenol. While camphor may serve to lessen the intensity of the 
local action of phenol, the two drugs have a central action not very dissimilar ; 
consequently, it is not surprising to learn that Bond and Haag’ found cam 
phor definitely to increase the toxicity of phenol. 

The valuelessness of these supposed antidotes gives added interest to 
the paper of Robertson,® in which is described a method for the treatment of 
various forms of systemic intoxieation. Though primarily designed for com 
bating the intoxication associated with severe burns, erysipelas, or acute 
intestinal disturbances in children, the author states that the application of 
this principle has been followed by suecess in cases of poisoning by earbon 


monoxide and by resorcin. Robertson terms his procedure ‘‘exsanguination 


transfusion’’; and states that it consists in the withdrawal of a large amount 
of blood and the introduction of an equivalent amount (or slightly more 
from a healthy donor. In order to prevent collapse on the part of the patient 
as a result of the severe blood loss, the procedure is carried out by with 
drawing only small quantities of blood at a time, and replacing this by the 
donor’s blood, repeating as often as necessary. 

A similar procedure was suggested in 1916 by Burmeister’ for the treat 
ment of mereuriec chloride poisoning. Burmeister removed moderate qua! 
tities of blood from the jugular vein of poisoned dogs and immediately in 
jected a suspension of washed corpuscles. He was unable to save any of the 
treated dogs, but states that the intensity of the renal damage was less in 
these than in the controls. The use of Robertson’s technie in the treatment 
of dogs poisoned by the intravenous injection of a just fatal dose of mercur 
chloride has likewise proved incapable of preventing a fatal outcome in ou 
experience*; nevertheless, because of the favorable report of Graham and 
Tisdall® on the use of transfusion or of bleeding and transfusion in the tre 
ment of resorcin poisoning, it was felt that the value of the procedure 
phenol poisoning should be made the subject of investigation. 

Bond and Haag’ place the fatal oral dose of liquefied phenol for dogs 
about 0.4 ¢.c. per kilogram body weight. Since they administered this 
amount to only three dogs, it was determined to run a larger series of 
mals in confirmation of their results. 

The dogs used in our experiments were full-grown, apparently healt!) 
adults. They were fasted twenty-four hours, but were allowed free access 
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to water at all times. Morphine sulphate, 20 mg. per kilogram, was injected 
subeutaneously ; and, in about thirty minutes, the phenol was given through 
a stomach tube. Undiluted liquefied phenol was employed; this was measured 
from a burette into a small funnel connected with the stomach tube and was 
followed by from 50 to 150 ¢.c. of wash water. The results of these experi- 


ments are given in Table I. 


Tabs I 
RESULTS OF ORAL ADMINISTRATION OF PHENOL TO Dogs 
WEIGH’ MORPHINI PHENO! 
DATI : ; " RESULT 
IN KG. MG. KG, i KG. 
6-25 7.7 20 0.5 Died in 3 days. 
0-95 1.7 0) 0.3 Reeovered. 

j 25 14.0 ?0 0.3 Reeovered. 

1— 4-25 19.4 20 0.3 Died in 2 days. 

{$— 6-25 10.6 20 0.4 Died in 2 days. 

1— 7-25 6.5 20) 0.4 Died in 24 hours. 
$-10-25 13S 20 0.4 Died in 2 days. 
115-25 9.9 20 0.4 Died in 6 days. 

5— 4-26 15.0 20) 0.4 Died in 24 hours. 
o- 4-26 15.0 20 0.4 Died in 2 days. 

- 4-2 45.7 0) 0.4 Died in 24 hours. 
D—- 4-26 13.4 20 0.4 Died in 24 hours. 
5 4-96 11.9 20) 0.4 Died in 5 days. 

{$96 11.6 20 0.4 Died in 24 hours. 


From these results, it was assumed that the fatal dose of liquefied phenol 
administered to dogs in the manner described lay between 0.3 and 04 ¢.¢. per 
kilogram body weight 

The dogs treated by exsanguination-transfusion were first given mor 
phine sulphate, subeutaneously, 20 mg. per kilogram, and then the liquefied 
phenol orally. Within a few minutes, the characteristic action of the phenol 
became manifest, the animals losing consciousness and developing coarse, 
convulsive twitching of the striated muscles. After varying lapses of time, 
the femoral vessels were exposed, the depression of the central nervous sys- 
tem by the phenol being so great as to render the use of any other anesthetic 
unnecessary. Blood was withdrawn from the artery in an amount varying 
with the weight of the dogs, and this was followed immediately by injection 
of a slightly greater amount of citrated blood from an apparently healthy 
donor into the femoral vein. The blood of the donor had previously been 
matched with that of the recipient. Only three animals were treated in this 
way; the results were so uniformly unfavorable as to discourage further 
efforts along this line. These results are given in Table IT. Tere, as in the 
remaining tables, when an animal died during the night subsequent to ad 
ministration of the phenol, its death was said to have occurred ‘‘in twenty 
four hours.’? In many, indeed, most. instances, the duration of life was eon- 
siderably less than twenty-four hours; in view of our ignorance of the exact 
time of death, the rule mentioned was arbitrarily adopted. 

Reference to Table I shows that of four control dogs given the oral 
dose of 0.3 ¢.c. liquefied phenol per kilogram body weight. two recovered 
Without treatment. Both the animals that received this dose and were treated 


by exsanguination-transfusion not only succumbed but death occurred much 
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TABLE II 


RESULTS OF EXSANGUINATION-TRANSFUSION TREATMENT OF PHENOL POISONING 


WT. IN PHENOL ini BLOOD oe BLOOD oa 
KG. C.c. x KG. sarees DRAWN = INJECTED ‘ RESULT 
5.0 0.3 150 ¢.e. 5.42 175 ¢.e. 5.53 Death 15 mir 
3.0 0.3 100 e.e. 6.12 150 @.e. 6.25 Death 3 min 
5.8 0.4 30 Death 24 hrs 





175 e.e. 1.20 145 ¢.e. 4. 


more promptly than in the case of any of the control dogs. Strangely, the 
dog that was given 0.4 ¢.c. of phenol and then treated by exsanguination 
transfusion lived longer than either of the animals receiving the smaller dose 
of phenol. It is to be noted that this dog received less blood than was re 
moved from its vessels 

Similar unfavorable results were observed in a larger series of animals 
given barely fatal doses of mereurie chloride intravenously and then sub 
jected to the exsanguination-transfusion therapy... In these animals, thi 
technie of Robertson was strictly adhered to: relatively small amounts o! 
blood were withdrawn repeatedly, to be promptly replaced by injections o! 
blood from the donor. Although the bloods of the donor and reeipient wer 
roughly matched before the administration of the phenol, the suspicion aross 
naturally, that either the bleeding or the subsequent injection of the citrated 
blood was responsible for the unfavorable results. In order to determine thi 
influence of the bleeding alone, a series of nine dogs was used. These animals 
were given morphine and varying doses of phenol, the procedure being similar 
to that used in the previously described experiments. In from twenty-thre 
to seventy minutes, the dogs were bled from the femoral artery and the: 
given intravenous injections of isotonic salt solution, the volume of the latter 
being slightly greater than that of the blood withdrawn. The outeome 


these experiments is given in Table ITI. 


TABLE ITI 
RESULTS OF EXSANGUINATION AND SALINE TRANSFUSION TREATMENT OF PHENOL POISONID 


BLOOD c.c. SALINE 


WT. IN PHENOL C.C. .C. 
© TIME TIME si TIME RESUL! 
KG. C.c. X KG. DRAWN INJECTED 
15.4 0.3 ~ 9.26 470 }°+#& 4210 500 4.20 Recovery. 
12.5 0.4 1.51 375 5.10 435 5.20 Recovery. 
11.7 0.4 3.45 35 1.55 400 5.00 Reeovery. 
10.0 0.4 3.40 300 4.18 350 4.30 Death 24 | 
12.0 0.4 4.58 360 5.30 420 5.38 Death 24 | 
8.9 0.4 4.10 280 4.45 320 4.55 Death 24 | 
15.9 0.4 12.02 500 12.25 600 12.3 Death 24 | 
13.4 0.4 12.34 400 1.38 600 1.39 Death 6 ho 
15.6 0.4 12.39 470 1.02 650 1.12 Death 24 | 


The fact that two of the dogs that were given the dose of 0.4 c.c¢ 
liquefied phenol per kilogram body weight recovered after bleeding a! 
saline injection would appear to indicate that this procedure possesses so 
merit in the treatment of phenol poisoning. Opposed to this, however, it !s 
apparent that death occurred more quickly in the fatal cases of this series 
than in the series of control dogs; the average duration of life after adminis 
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tration of phenol in the former being less than twenty-four hours; in the lat- 
ter, about two days. It is certainly safe to conclude, however, that with 
drawing large amounts of blood and subsequently injecting isotonic saline 
has no such detrimental effect as seen when the bleedine was followed by the 
injection of citrated blood. 

In spite of the fact, previously mentioned, that the bloods of donor and 
recipient were roughly matched before transfusion, the conelusion eould 
scarcely be escaped that the unfavorable results were connected with the in- 
ection of the blood. The next step, therefore, was to determine the effect of 
exsanguination-transfusion on unpoisoned dogs. In order to do this, seven 
dogs were used. The animals were given 20 mg. of morphine sulphate per 
kilogram subeutaneously; and, under ether anesthesia, the femoral vessels 
vere exposed. Amounts of blood equivalent to from 3 to 5 per cent of the 
body weight were withdrawn from the artery; and this was followed imme- 
diately by the injection of citrated blood into the vein. In two eases, the 
operative wound became badly infected; the dogs sueeumbing, apparently 
to this infection, on the fourth and seventh days respectively. A third dog 
seemed to be doing well but suffered a fatal hemorrhage on the fifth day. 
The remaining dogs seemed uninjured by the procedure, and were appar- 
ently normal in from eight to eleven days, when they were used for other 
purposes. 


CONCLUSIONS 


The following econelusions seem justified: 

1. The minimal fatal dose of liquefied phenol by oral administration to 
dogs that have been previously fasted twenty-four hours and given morphine 
to prevent emesis is in the neighborhood of 0.5 to 0.4 ¢.e. per kilogram body 

cht. 

2. The withdrawal of large amounts of blood and the subsequent injec- 
tion of presumably combatible citrated blood exerts a definitely unfavorable 
nfluenee in poisoning by phenol. The reason for this is obscure. 

3. The withdrawal of large amounts of blood and the subsequent injec- 
tion of isotonie saline may be of some benefit in the treatment of phenol poi- 
soning; if the procedure is of any value, it is slight. 

t. Exsanguination-transfusion, except in so far as it may offer a portal 
of entry for infection or give rise to the possibility of hemorrhage, appears to 


be a safe procedure for unpoisoned dogs. 
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A CONTRIBUTION TO THE NATURE OF DIABETES* 
A MATHEMATICAL DERIVATION OF THE BLOOD-GLUCOSE CURVE 


By Dwicutr M. Ervix, M.D... San Francisco. CaAuir. 


N A previous article it was stated that failure of the oxidation of glucos: 

could not be the basis of the condition of diabetes.' This belief has led t 
the mathematical construction of the blood-glucose curve in order to see what 
effeet the failure to oxidize glucose would have upon the normal curve 

The glucose tolerance curve as generally given is a curve resulting fron 
the rate that glucose is absorbed from the intestinal tract; the rate the glu 
cose 1s converted into glycogen, and the rate that the elicose Is oxidized fron 
that absorbed. There is a definite mathematieal rate that glucose will bi 
absorbed from the intestinal tract from a given concentration. Likewise th: 
rate that glucose will be converted into glycogen depends upon the concentra 
tion of the glucose in the blood stream. The rate of oxidation, however, 
independent of both the intestinal tract and blood concentrations. 

When onee the blood-glucose tolerance curve is obtained in mathematica 
form it is possible to investigate each rate individually and its effeet upor 
the curve when the rate is altered. If we choose to investigate the effect o 
oxidation upon the curve we may do so by changing the rate of the oxidatio: 
as is presumably done in the diabetic. We may even decrease the rate 0 
oxidation to zero, making a complete diabetic, and investigate the effect 0! 
this zero oxidation upon the curve. 

As glucose is absorbed from the intestinal tract its rate at any point 
time in the entire length of time of the absorption is dependent upon t! 
eoncentration of glucose in the intestinal tract at that point of time. B 


this concentration is always decreasing by the amount absorbed. 


Let a initial concentration. 
N quantity absorbed. 
dx 
rate of absorption. 
dt 
Ix 
k i-x) 
dt 
k constant of absorption. 








rate of oxidation which is constant. 





dt 












*Received for publication, June 1, 1926. 








ul 





A CONTRIBUTION TO THLE NATURE OF DIABETES 319 


a?) do 
dt 
( coustunt of OXidation, 


Integration of equation one gives 


k,t 
a ae x quantity absorbed. 


integration of 2. 


oO et quantity oxidized at any given time. 


Hlence the quantity in the blood stream at any given time if glycogen 
formation does not take place is the quantity absorbed less the quantity 


oxidized. 


! a tu ct the blood stream coneentration 


As the glucose is absorbed the conversion into glycogen takes place and 
the rate that it does so will depend upon the glucose passing into the blood 
stream less the quantity converted into glycogen and oxidized at any point 


of time. 


) lz 
kN 
dt 
Wiel \ the quantit the b i strea 
I nstant Pf olive ( it 
( he d le 
dt It It t 
] a do 
Substituti the ilues for ind il integrating the equation ( lerive the 
dt dt It 
e quantitv « eC luUcoOst the | | t | t f 4 ‘ 
kt kot 
of 1 
iK Kot 
\ Te 
K t | 
he test of this equation must be that, as k or the rate of elyveogen 


formation) becomes zero, the equation must equal the amount absorbed less 


the amount oxidized 


In this equation the rate of oxidation is independent of the concentration 
n the blood stream. This is not strictly true for Lusk found the specific 
dynamie action for glucose to be about 10 per cent. Kor this purpose the 
increase of oxidation is very small and will not affect the curve within the 
linits of praetieal errors. 

There are to this equation of glucose in the blood stream three constants, 
K.. & . and e: k, determines the rate of absorption, k., the rate of glycogen 
formation, and ¢ the rate of oxidation. 

The values of k,, k,, and ¢ may be determined as follows: For any given 


case that is normal we may obtain two important points. The crest of the 
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blood-sugar curve and the quantity in the blood at an interval of three hours. 


To an individual of 70 kilos weight, 95 gm. of glucose were given in one liter 


of water. At 0.7 hours the crest of the eurve was reached and at 3.0 hours 


the curve had returned to 30 mg. above normal. 

Seventy kilos weight gives closely 5 kilos of blood. When 100 mg. are 
present per 100 ¢.c. of blood there is a total of 5 gm. When 35 mg. are pres 
ent there is a total of 1.7 gm. 


At the crest of the curve the tangent to the curve is equal to zero 


Ss ay 

0 (t 7 
dt 
Differentiating 7 k nk. and setting it equal to zero we have 
k,t kot 

k.ae k,ae kot 

9 0 se ec —ctk..) e 
n—-1 n-1 


At t equal 0.7 the blood glucose has risen from 100 mg. at the beginning 


of the test to 200 mg. This is equal to an increase of 5 gm. 


Kot 
Substituting «a from 7 (t-—0.7;3 y 5) and solving for n we get 
! lor ] 
k Ik, or 15k, 
ivain from 7 (t } 1.7 
h 0.58 
k 4.94 


The computation of ¢ is much simpler. From the basal metabolism at 


the respiratory quotient of 0.84 we find 45.6 per cent of the calories are dé 
rived from glucose 

Height 70 inches 

Weight 70 kilos 

Total surface 1.78 square meters. 

Total metabolism per hour 71.2 calories 

Calories derived from glucose per hour 32.4 

Grams of glucose burned per hour 8.0 

Constant ¢ 5.0 

In Chart 1, Curve 1 is the blood curve from which the equation was de 
rived. Curve 2 is the curve of the derived equation 

With the equation of the eurve developed we can investigate each ot 
its parts that enter into its strueture. If we desire to find how the normal 
curve would be altered when we decrease the rate of oxidation in the body 
we have but to decrease the value of the constant e 

Let e be made zero in equation 4 and the equation now becomes 


the equation of a complete diabetie. 


curve that a diabetic would develop 


If this eurve is now plotted as the 
we find it even in the most 


if he did not oxidize sugar—a complete diabetic 
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exaggerated form to differ only in the smallest degree from the normal. 
Krom a mathematical point of view, if we grant that absorption and glycogen 
formation are consecutive simultaneous reactions, it is impossible for the fail- 
ure of oxidation to produce the curve that is found in the diabetic. Jf the 


thabetic does not burn glucose tt as a fact unrelated to his blood Glucose Curie 
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CHAT I 


nl nothing concerning this failure to burn glucose can be derived from the 
slood-glucose curve. Chart II, Curve 1, normal, Curve 2, oxidation — zero. 

We may investigate the remaining constants or rates of reactions, ab- 
sorptions and glycogen formation. k, or the constant of absorption is not 
kely the cause of the running of glucose in the urine. If it should be the 
cause it would have to be tremendously increased in value to cause the dia- 


betie eurve. 
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The constant of the rate of glycogen formation, or k,, may next be 
altered and the effect upon the curve of a decreased rate of glycogen forma- 
tion be found. If we make the rate of glycogen formation equal to zero, 


equation 4 becomes— 









































y a-ae et or the quantity of glucose absorbed less the quantity 
burned. Chart Ill is a comparison of k, = 0 or a complete diabetie if dia 
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betes is the failure to, or decrease in rate of the formation of glycogen. Sine: 
if the blood volume is 5 liters and the glucose is given in one liter of wate! 
. . . . -kit 
diffusion would take place until 45a had diffused. The quantity ae is th 
quantity of glucose left in the intestinal traet. The value of vy would ceas« 
k,t k,t 
to rise when ae Va or y = %a-Y%ae-—_ -et. 
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Chart IIL includes this correction for the quantity of glucose that dif- 


fuses. The alteration of k, 


changes the normal into a curve that approaches 


that of the diabetic; the sharper rise, the vreater height, the delayed, longer, 


flatter crest, and the slower deeline to the normal. 


we choose between k., 


normal 


We may give k, any value 















































| | 
’ ' ? 
| 
Be t | 1 | oF. 
; ; | } 1 
i } | | 
1 T t T T 
| 
| j H 
| ra © ra 
ee 
t 
| wee 
| | 
+ | 4 4 ” a eae 
; j | j | H 
' 
j | 
} i A 
BS es SO Oe ce eee ee Oe a ae 
dy 
| ig90 8 
XN 
| Q 
g 
| N 
| N 
Zeo 
41 
; 
j 3 
——- = aeeerenen 1 
| e 
| 
t l22 








Time Heur. 











5 


GH? LI Curvel-4, =f porrrof curve IT - 1, ° 


Chart III gives the curve when the rate of glycogen formation is one-half 


the normal k, 


2.60. 


Such a eurve is typical of what we find in the diabetie, 


and is only different in that above the kidney level the curve is altered by 


the rate of kidney secretion. 
of kidney secretion will be published in a future paper. 


Such a curve ineluding with this curve the rate 


The slope of the rise, the height of the crest, the sharpness of the crest, 
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the early or late crest are all dependent upon the values and ratio of k, 
and k.,. 

, » Ms , 

If the ratio or k, — nk, is kept constant the crest may be made 

a . 
earlier or later by decreasing or increasing the values of both. Hence an 
early or late crest without the height being considered has no value in the 
interpretation of a curve. No single feature of the curve taken by itself will 
give a satisfactory interpretation. All should be considered. The only single 
feature of the curve that vields a knowledge of what is going on in the curve 
= ’ i og ; , 
is the ratio and an idea of this may be gained from the rate of change 
< 

of the tangent 

If we inspect the curve of the normal at 0.7 hour we find the tangent at 
this point parallel to the time ordinate; but in Curve 3 of the diabetic the 


tangent at 0.7 hour has not yet become parallel to the time ordinate. The 


rate of change of the tangent is indicative of the ratio 


k, 
The tangent at any point on the curve is equal. 
dy 
Tan 
dt 
kit kot 
| i k ne k t 
la ( etk.,.) e 
’ 1 n l 
Hence Tan (t-.2) Tan (—3) is greater in the normal than in the dia 


betic. Above the kidney level the values of the curve are misleading. 
Since the crest of the curve of a normal is close to 0.7 hour and the dia 


k, ' 
= crosses the kidney level at about 0.2 hours there is in the glu 


— 


betie of 


cose curve a very small range in which we may work. 

For this reason a starch curve where k, is decreased by the delayed 
absorption due to the digestion is far better for interpretation of the degree 
of diabetes. k, for 2.0 gm. of starch per kilo weight is at present being 
determined for the normal. 

In the attempt to test our old work! by the mathematical equation of 
the blood-glucose curve we find ourselves back to old position upon the 
nature of diabetes. The failure to burn glucose can have nothing to do with 
the presence of glucose in the urine. The glucose curve and the glucose in 
the urine are not factors of oxidation but of the velocity of glycogen forma 
tion or the constant k,. This leaves only the problem of the ‘‘acetone bodies’’ 
to the theory of oxidation or failure to oxidize in diabetes; and work in 
preparation now shows that the formation of the acetone bodies may be 


accounted for independent of the oxidation of glucose. 
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As more cases are worked the values of k, and k, may be determined 
over a wider range of normals. From this curve the so-called adrenal and 
thyroid effects can be unravelled by determining which constant, if any, is 
affected. 
SUMMARY 


: A mathematical equation for the blood-glucose curve of the blood is 
derived from the three factors, absorption from the intestinal traet, forma- 
tion of glycogen, and oxidation 

The constants of the curve determining the rate that absorption, glyco- 
gen formation, and oxidation goes on are determined. 

From these constants the effect on each function on the curve can be 
investigated. 

By placing the constant ¢ 0 we make the rate of oxidation equal to 
zero—or if diabetes has to do with the burning of glucose—we make a com- 
plete diabetes. 

The curve derived from failure to burn glucose differs only insignificantly 
from the normal and in no way approaches the curve found in diabetes. 

By investigating mathematically the condition of diabetes from the blood- 
elucose curve no evidence of the failure to burn glucose can be obtained. 
But rather that the curve depends only upon a decreased rate of glycogen 
formation. 
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ISOPROPYL ALCOHOL—AN INVESTIGATION OF ITS PHYSLOLOGIC 
PROPERTIES* 


By Henry C. Fuuuer, B.S., anp Oscar B. Hunter, A.M., M.D. 


‘ 


WASHINGTON, D. C. 


HE investigations herein reported were instituted in 1921 and comprised 

a study of the effect on the animal economy of isopropyl alcohol (isopro- 
panol) administered in such dilutions that the acute or local action on the 
membranes and tissues would be negligible. In other words, it was desired 
to obtain data on the general systemic action of the substance. 

Coincident with the physiologic investigation on animals a series of tests 
was performed to determine the effeet of isopropyl aleohol on bacteria, yeasts 


and molds in comparison with ethyl aleohol. 


PHYSIOLOGIC ACTION 


The work included not only a study of the effects of isopropanol on the 
animal economy, but a comparison of its physiologic action with that of ethy| 
or grain alcohol, and its effect on bacteria and molds. Its action on the ani 
mal economy was determined by observing the effects of its administration 
to living animals and human subjects. The animals employed included rab 
bits, dogs, eats, guinea pigs, chickens and a monkey. 

In order to give some idea of the way the work was performed the 
investigation will be briefly outlined. 

Subjects.—As noted above, the subjects selected included rabbits, guinea 
pigs, dogs, eats, chickens, monkeys and humans. Careful attention was given 
to their health and none but sound vigorous adult specimens were employed 
The rabbits were large gray specimens of the Belgian hare type, averaging in 
weight about four pounds. The animals were kept in a large airy room unde! 
normal temperature conditions and were plentifully supplied with water and 
good wholesome food. The cages were kept in as sanitary a condition as 
possible, one attendant devoting a considerable part of his time to keeping 
them clean and attending to the wants of the occupants. 

Observations on Living Animals.—Each animal was kept under obser 
vation for a period of a week of two before submitting it to the tests. I 
this way it became possible to observe the normal behavior of the animal, its 
preferences as regards food and its individual eccentricities if it possessed 
any. 

Careful observations of its daily fluctuations in weight were recorded 
the character and frequency of its eliminations, and its general deportment 


nervousness, reaction to human contact, ete. 
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At the end of its probationary period, it was given a clinical ecard and 
admitted to the list of animals receiving the test material. 

While under treatment a careful record was kept of its weight, desire 
for food, condition of its pelage or plumage, and all symptoms of a patho- 
logic nature due directly to the substance administered. 

The observations and method of handling the human subjeets will be 
deseribed later. 


Observations After Death, Several animals died during the course of the 
investigation through accident or through contraction of disease (usually pneu- 
monia). In nearly all cases those which came through the tests alive were 
killed, though in certain exceptional instances, animals were allowed to 
survive for a considerable period after the conclusion of the tests in order 
that special observations might be recorded. These were subsequently killed. 
In every instance, no matter how the animal came by its death, it was 
autopsied, the gross pathology noted and then the various organs were im- 
mersed in formaldehyde solution. These specimens were preserved in sepa- 
rate jars, numbered to correspond with the elinieal card of the subjeet, and 
later sectioned and examined microscopically to determine the pathologic 
conditions. 

Technic.—The isopropanol was mixed with an equal volume of water for 
administration. Doses of not less than 5 ¢.¢. nor more than 20 ©.¢. were 
given. Ingestion was effected by introducing a soft catheter through the 
mouth into the stomach of the animal, and then gently foreing the liquid 
through the tube by means of a syringe attached to the open end. The 
syringe was of glass, with a graduated barrel. After receiving the dose the 
catheter was withdrawn and the animal returned to its cage or placed on an 
observation table. 

The eatheter was not employed in administering the liquid to guinea 
pigs. These were restrained by hand, the mouth opened, and the liquid in 
troduced with a medicine dropper, whereupon the animal immediately swal- 
lowed the dose. 

The details of the work were administered by a chemist. a pathologist 
and an ophthalmologist. 


General Observations.—In running the tests with isopropanol careful com- 
parisons were made with the effect of ethyl aleohol administered under iden- 
tical conditions. With some subjects these substances were administered 
alternately, that is, one day the rabbit or chicken received a dose of iso 
propanol, and the next day ethyl aleohol. By this means, the individual sus 
ceptibility was determined and a better comparison of the reaetions could 
be gained. 

In every instance it was noted that at first the animal reacted more 
sharply to the isopropanol than it did to the ethyl aleohol. The first two or three 
doses of isopropanol might cause complete inertia and prostration, lasting 
sometimes for several hours, while with equivalent doses of ethyl aleohol, 


though there was usually a marked ineoordinaticn, coma never resulted. 
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It was interesting to note however, that after two or three administra- 
tions, the animals acquired a tolerance to isopropanol, and thereafter they 
reacted no more seriously than they did to ethyl aleohol. In one case, notably 
a chicken, the first dose of 20 ¢.¢c. of 50 per cent isopropanol produced a 
condition of collapse, lasting thirty-six hours. 
ever, and the bird subsequently developed such a tolerance that she could 


Recovery was complete, how- 


ingest a similar quantity with no more effect than a well-defined incoordina 
tion of the legs. This subject received 280 ¢.c. of 50 per cent isopropanol 
between October 20 and November 30, 1921. During the observation she lost 
weight and had an unhealthy appearance, but on terminating the dosages, 
she recovered her health and apparently became normal with brilliant comb 
and wattles, and sleek plumage. 

The effect of isopropanol on cats was extreme and almost immediate. They 
for a short time, 


lost control of their hind legs and after floundering about 
After several 


passed into a stupor from which they could not be aroused. 
hours they recovered and from that time, were apparently normal. 

With dogs, the effect was delayed and these animals were much less 
susceptible to its effects than were cats. Ineoordination was apparent, but 
they never exhibited the absolute stupor shown by the cats or the prostration 
that was rendered by the first few doses on rabbits. 

The observations made on guinea pigs were not satisfactory. These 
creatures are small, and the individual susceptibility of the test animals varied 
to such an extent that it was difficult to control the dosage, and at the same 
time determine whether the reactions observed were due to an overdose of 
the product or to the sensitiveness of the animal. 

Gross Pathology.—Most of the rabbits showed chronie passive congestion 
of the stomach, intestines, liver or kidneys, one rabbit showing the effects in 
one of these organs, another with a different organ. In some cases, inflammation 
of the stomach and intestines was also evident. These conditions occurred in 
both the isopropanol and ethyl aleohol subjects. 

It will be noted from the detail summary below, that some of the sub- 
jects ingested a considerable bulk of isopropanol during the course of the 
investigation. It is not surprising, therefore, that chronie gastrie patho- 
genesis was established. It would have been more remarkable had the in 
troduction of a substance so foreign to the normal diet of the creature not 
set up some disturbance of the alimentary tract, or of the vital organs. 

In some eases, blurring and ‘‘eupping’’ of the optical dises was noted, 
but this condition was found equally marked in ease of the ethyl alcohol 
rabbits. The changes noted in the optical system are not of great moment 
and it should be emphasized that the effects of isopropanol in this respect are 
no more momentous than are those of ethyl alcohol. No evidence of blind 
ness was apparent in any instance. It must be borne in mind, however, that 
the optical system of the rabbit differs in certain particulars from that of 
the higher animals. For this reason, careful special observations were made 
of the action of isopropanol on the optie nerve and the eye of the monkey 
and human being. The result of this last series of tests, to be later detailed. 
showed that not only was there no impairment of vision or other observable 
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effect, but in the case of the human subjects most of them reported that 
during the time of the trial, their ability to use their eyes was noticeably 
enhanced. 

During the course of the work, careful observations were made of the 
condition of the urine with respect to the presence of acetone. On account 
of the quantity voided and the faeilities attendant to its colleetion, only 
that of the dogs and human subjects was examined. It was found that the 
ingestion of isopropanol produced acetone in the system, the same being 
eliminated through the kidneys and found in the urine by chemieal test. It 
appeared within twenty-four hours after ingestion, and was constantly pres- 
ent until the isopropanol was withdrawn, after which time no more was 
noted. 

The appearance of acetone in the urine was at first the occasion of some 
concern, Inasmuch as its presence is ordinarily an indication of a metabolic 
disturbance in the system, due to the breaking down of the fatty tissues. How- 
ever, the reason for its presence in this case is obvious when the character of 
isopropanol is taken into consideration. It is well known to the physiolo- 
vist that alcohols are oxidized in the body. And it is equally a matter of 
common knowledge to the chemist, that primary aleohols, such as ethy! 
alcohol, vield aldehydes on oxidation but that secondary alcohols do not; 
they are decomposed with the production of ketones, and if one glances 
at the structure of isopropanol (isopropyl aleohol) as noted herewith 
CH 

CHOH, it is apparent at once that the products of its oxidation must be 
CH 
acetone and water. 

CH 
CHOH + O = CH,COCIL, + HO 
CH 

The fact must be borne in mind that the presence of acetone in the 
urine of diabetics is not the cause for concern for the subject. The acetone 
s simply an indicator of a metabolic change that is taking place, and is a 
constant factor in the course of the disease. In the matter under discussion, 
the acetone is produced by an entirely different action going on in the sys- 
tem, and its presence ceases as soon as the ingestion is terminated. 

Fate of Control—During the entire course of the rabbit tests, a control 
animal was kept under observation, exposed to the same condition of tem- 
perature and environment, and fed with the same ration. The record began 
on September 20, 1921, at which time the animal weighed 2150 gm. and was 

apparent good health. Its behavior throughout the period of observation 

as normal. On November 25, 1921, it was killed and autopsied, weighing 
on that date 2225 gm. The examination showed some coccidiosis, but other- 
wise the organs were normal. 

It will be noted that this rabbit showed coccidiosis and that the same 
condition was observed in many of the rabbits used for these tests. For 
the benefit of the reader who may be unfamiliar with medical terms, it 
should be stated that coecidiosis is a condition of the liver usually peculiar 








330 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 
to rabbits, manifested by a pustular eruption. It occurs in rabbits that are 
kept under normal conditions just as frequently as it does in those being 
used for experimental purposes, and its presence is not a factor in judging 


the good or bad effects of the product under discussion. 


TESTS ON MONKEY AND HUMAN BEINGS 


Monkey.—The monkey selected was a white-faced capucin, not too small, 
but of such a size that restraint could be maintained without undue foree, as 
the monkey is a very difficult animal to handle, and in its struggles may be- 


come more seriously injured by overexertion or mechanical contact, than by 


the test material. He weighed four pounds. 

For this experiment the animal was kept under careful observation for 
two weeks until it became accustomed to the surroundings and the attend- 
ants, and was eating regularly. Restraint was maintained by holding the 
monkey in the hands protected by automobile gauntlets, two other attend- 


ants holding the hands and tail. The monkey soon became accustomed to 


swallowing the catheter and after a few days of struggling, submitted to the 


experiment with comparative ease in handling. 

Doses of 5 ¢.c. of 50 per cent isopropanol were administered. 

On January 19, 1922, the animal was given a dose in the amount above 
noted and soon developed mild symptoms of intoxication, followed by drowsi- 
ness and the indisposition to eat. This test was repeated November 23, with 


similar results. On the following day he was given 10 ¢.c. or double the 


quantity previously administered with the result that definite symptoms of 
intoxication became manifest, muscular incoordination, nausea, vomiting, ex- 
treme lassitude and indisposition to move oceurred, lasting for about twenty- 


four hours. The animal was allowed to recover completely before further 


administrations. 
Beginning January 27 and continuing until February 14, or thirteen days 

during the interval, doses of 5 ¢.c. were given. In every instance, the symp- 

toms produced were mild and the animal had apparently established a con- 


siderable tolerance to the isopropanol. 

The administrations were terminated February 14, and the monkey kept 
under clinical observation until June 29 when he was transferred to a large 
cage at the National Zoological Park. He was still alive on December 14. 
He has since died. In appearance he was greatly inferior to the other 
capueins, was thin and apparently in poor health, though he ate well. 
The 
symptoms produced on the monkey are not unlike those produced by ethy! 
Gastroenteritis, with 
as with 


The conelusions of the pathologist may be summarized as follows. 


aleohol. Definite intoxication by isopropanol is seen. 
indisposition to eat, is met with in the ease of ethyl alcohol as well 
isopropanol. 

After each administration the animal was always more or less 
but to a much less degree of intensity in the later stages of the experiment 
He would often lie in a corner of the cage for a while 


affected 


than in the earlier. 
after receiving the dose, but his eyes were not always closed and conscious- 


ness of outside happenings was usually manifested. 
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The appetite was much affected, food being relished with less enthusiasm 
than before the period began. 

As this experiment had for its special object, the study of the action of 
isopropanol on the optical system, the observations of the oculist are noted 
in detail. 

Prior to the inauguration of the tests, it was observed that the right 
optic dise was somewhat more engorged than the left but the eyes were 
otherwise normal. After the first ingestion, the examination showed both 
optie dises congested but otherwise the eves were normal. Subsequent ex- 
aminations were virtually the same, always more or less congestive. 

March 2, two weeks and a half after the test was terminated, the oeulist 
reported that both eyes were apparently normal. The pathologist therefore 
asserts that isopropanol in the dosage given produced some congestive dis- 


turbances on the eves, but no organic changes that would result in blindness. 


Human Beings.—<As the experiments thus far conducted had indieated 
that isopropanol was a substance of relatively low toxicity, and as it apparently 
had no effect on the optical system, it was decided expedient to note the reae- 
tion of human beings to its ingestion. 

Grant and Johns of the Standard Oil Company in articles published in 
the American Perfumer, 1921, and the ctmerican Journal of Pharmacy, 1921, 
referred to Sinclair’s tests of the local effects of isopropyl aleohol (iso- 
propanol) on the skin of human beings, the conclusions of the authors being 
that it was without harmful action. 

For the experiments to be deseribed, there were selected healthy subjects, 
five male and two female. Their clinical history was readily obtained and 
checked during the course of the test. and being competent to make elinical 
observations and reports themselves, their personal experiences are of inter- 
est and are summarized. 

These subjects reported for several days before being given the iso- 
propanol, and their normal behavior, pulse rate, temperature, blood pressure, 
elimination and character of urine noted. Their eyes were also earefully 
examined and found perfect. At the end of the probationary period they 
were given doses of 20 to 30 ¢.e. isopropanol of 50 per cent strength, slightly 
sweetened and flavored to assist the mawkish taste characteristie of an un- 
favored mixture of water and isopropanol. 

In general the immediate effect of the administration of isopropanol was 
4 lowering of the blood pressure, both systolie and diastolic. Sometimes, 
however, a rise was noted, and the variation from normal was not consistent. 
After about half an hour the diastolie returned to normal, and often showed 
an increase over that observed before administration. This was more notice- 
able with the male than with the female subjects. 

The pulse pressure was lowered. The pulse rate varied, sometimes rising 
and sometimes falling. the effect often being different on the same subject 
on different days. 

There was little effect on the respiration. In some eases, it rose a few 


points and again it went down. 
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All of the subjects reported that almost immediately after taking the 
dose, a sensation of warmth pervaded the system. They became dizzy to a 
greater or lesser degree, but this soon disappeared. One man and one woman 
experienced a tingling sensation, especially in the arms and legs, that lasted 
for some time, and two other male subjects reported an anesthetic or numb 
Ing reaction. 

Drowsiness occurred in three cases on the first day of the test, but a toler 
anee seemed to be established and thereafter no condition of this character 
was experienced 

Five subjects experienced headache of varying intensity, one woman in 
particular awaking from a sound sleep with a severe pain. 

In all eases, the symptoms were the most severe and lasting on the 
first day of the test, but thereafter the effects wore off in from one to three 
hours. In one instance aside from the sensation of warmth, slight dizziness, 
numbness and heaviness of eyelids which soon disappeared, there was no 
reaction experienced 

Each morning before reporting at the laboratory, the subjects were 
examined by the oculist and for two weeks after the dosages were stopped, 
observations of the eves were continued. No untoward effects occurred; in 
fact, as was noted previously with every subject there was an apparent 
greater clarity of vision established. 

Urine examinations made prior to ingestion of isopropanol gave nega 
tive tests for acetone. During the course of the experiment, acetone ap 
peared, just as it had been observed in the case of the dogs. As soon as the 
subjects ceased taking isopropanol the acetone disappeared. The explana 
tion of the presence of this body in the urine has already been discussed. 

CONCLUSIONS 

We have thus noted in brief the observations of the effects of isopropanol 
on the animal economy when this substance is taken into the system at a 
strength which can be ingested by the subject without apparent local dis 
comfort. 

The animal economy is capable of absorbing isopropanol in reasonable 
amounts without the accompaniment of toxic results. 

That the ingestion of the substance produces a form of intoxication 
especially in the early period of the test is apparent, the violence and dura 
tion of the same depending on the species. 

It is clear, however, that in most instances, barring perhaps eats, a 
tolerance is quickly established, and thereafter the outward appearance of 
the intoxication differs in no respect from that produced by ethyl alcohol 

ACTION ON MICROORGANISMS 

Action of Isopropanol on Bacteria Yeasts and Molds.—The question may 
naturally arise as to what evidence we possess that isopropanol will act as a pre- 
servative against the action of yeasts, molds and bacteria. To answer this query, 
a series of tests was instituted, which demonstrated that isopropanol would 
inhibit the development of mold and render dormant the spores to the same 
degree at least that is done by ethyl alcohol. As to its comparative action 
against yeasts and bacteria, the following chart shows that it has an in 


hibitory value of greater intensity than ethyl alcohol. 
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In the test against bacteria, increasing quantities were mixed with 
standard extract broth and inoculated with Bacillus typhosus. After inecu- 
bation subcultures were made whereby the disinfectant effect was deter- 


mined. In the fermentation tests only the inhibitory values were recorded. 


TABLE I 


RESULTS, SHOWING THE COMPARATIVE ACTION OF TSOPROPANOL AND Etittyn ALCOHOL AGAINST 
BACTERIA AND YEASTS 


BACTERIA YEA S 
Technic: Preparations in the following quar 
tities were mixed with 10 ¢.c. of standard extract Technic: Preparations in the following 
broth, inoculated with one standard (4 mm, percentages of the substances mixed with 


op of a vigorous 24 hour broth eulture of | standard fermentation liquor were planted 
Bacillus typhosus ‘*Rawlinges’’; eultured at) with bakers’ yeast and incubated 24 hours 


7.o° C. for 48 hours and observed for inhibi- | at 36° C, 


tion; subcultured on agar to determine disin 


fectant streneth. 


QUANTITY OF ISOPROPANOI ETHYL ALCOHOI 
EPARATION | INHIB. SUB. INIIB. | SUB sheeple SOPROPANOT ETHYL 
USED CULT. CULT. cone | coe: MIXTURI A\LCOHOI 

- 
z S 
od y 
4 li 
y 1 

( 12 4 
7 1S 
8 14 
Q 15 
1.0 1 

1.1 17 = Z 
}* IS 
PR 1 
1.4 » 
1D 21 
o4 
25 

Key indicates positive growth. 


indicates no growth. 


DETAIL SUMMARY OF ACTION OF ISOPROPYL AND ETHYL ALCOHOLS ON 
ANIMALS 
Rabbit-Control.—Observation started September 20, 1921, weight 2150 gm. Killed 
! autopsied November 25, 1921, weight 2225 gm. schavior normal throughout period of 
ervation. Gross pathology at autopsy: Some coccidiosis, otherwise, normal. 


Rabbit No. 1.—Given 115 ¢.c. isopropyl aleohol in 5 ¢.e. doses. Observations begun 
Sept. 28, weight, 2075 gm., to Oct. 29, 1921, weight, 2000 gm. Symptoms: Slight incoordi- 
m at first with little drowsiness, otherwise no appreciable effects. Tolerance established 
r. Gross pathology: Some evidence of mild chronic gastrointestinal catarrh, with chronic 
sive congestion, otherwise apparently normal. Ophthalmologist reports both dises prob 

a little blurred. 
Chicken No. 1-a.—Given 50 ¢.c ethyl aleohol. Usual effect of this drug noted; larger 
(20 e.e.) produced drunkenness of less profound nature than isopropyl doses. About 


ours duration. Still living and in apparently good health. 


Rabbit No. 2.—Given 220 ee. isopropyl alcohol in 10 e.c. doses. Observations begun 


Sept. 28 (weight 1900); Oct. 10, 1921 (weight, 1530); to Nov. 25, 1921 (weight, 1930); 
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Oct. 12, 1921, last dose. Symptoms: Considerable incoordination at first, gradually de 
reasing as apparent tolerance established; ate very little at first; later no particular effect 
m appetite. Gross pathology: Old, but mild chronie gastritis; otherwise no particular 


changes evidenced. Ophthalmologist reports scar on left cornea and left dise deeidedly 


Chicke No. 2-a. Given USU @.e. isopropyl aleohol in 10, 15 and 20 e.ec. doses. Observa 


tions begun Oct. 20, 1921. Still livine and in good condition. Least dose 20 e.c., Nov. 30, 1921 


Smaller doses produced well defined incoordination and symptoms of intoxication at. first; 
20 ¢.c. produeed profound stupor lasting for 36 hours Considerable toleranee established 
toward last Lost weight 1 did not look healthy 

Rabbit No. 8.—Given 90 e.e. of isopropyl alcohol in 15 e¢.c. doses, At first showes 
rather rapid and pronou | ineoordination and weakness of museles, lasting 8 to 5 hours 
Toleranee established to some extent towards last. Observations begun Sept. 29th, 1921 


weight 2050); died from hemorrhagic lobar pneumonia LO:50 A.M., October 6, 1921 (weight 
1910). 

Rabbit No. 4 Given 170 e.e. isop ypwl alcohol in 10 e.c. doses. Observations beeu 
Oct. 4, 1921, (weight, 2065 to Oct. 29, 1921, (weight, 1920). Weight, Oetober 14, 1921, 
2060. Symptoms similar to No. 2. Ophthalmologist reports some cupping of dise, otherwis: 
normal. 


Rabbit No. 6.—Given 135 c.c. isopropyl and 155 c.e. ethivl aleohol in 15) e.e. dose 


TS ie 


alternating every other day. Observations begun Oct. 4, 1921, (weight 2270). Killed an 
autopsied Oct. ZO, 1921 weight ZOOO), Isopropyl produced quicker and more profour 
] 


symptoms of intoxication; came on quicker and lasted longer. Gross pathology showed son 
I | ] 


chronie gastritis and chronic passive congestion of liver and kidneys. Ophthalmologist report 


both cornea with parenchymatous changes and dises probably blurred, 


Rabbit No. 7.—Given 85 e.c. of ethyl aleohol in 5 ¢.e,. doses. Observations begun Oct 
$, 1921 weight, 2200): killed and autopsied Oct. 29, 1921 (weight 2155). Symptoms 
Slight ineoordination, some drowsiness and indisposition to eat at first, not noticeable towar 
last. The ophthalmologist reported ‘‘Optie nerve yellowish; circulation good, cupping of dis 
marked.’’ Gross pathology: Some chronic gastritis and chronie passive congestion of liver 
and stomach 

Rabbit No. 8.—Give1 S80 «ec. of ethyl alcohol in 10 e. doses, Observations begu 
October 4, 1921 (weight 2005). Killed and autopsied Oct. 29, 1921 (weight, 2050). Symy 


> 


toms similar to above No. 7, exeept more marked. The ophthalmologist reported ‘‘ Bot 


cornea show marked interstitial changes.’’ Gross pathology: Stomach shows econsiderabl 
chronie passive congestion, chronie gastritis and some mottling. 


Rabbit No. 10. Given 10 ¢.¢C. isopropyl aleohol in 15 ¢.c. d SCS, Observations bye eu 
Oct. 7, 1921 (weight, 2200). Killed and autopsied Oct. 29, 1921 (weight, 1870). Symptoms 
Pronounced incoordination ; stupor well defined at first: fairly good tolerance established Jate: 


The ophthalmologist reports ‘‘No changes noted.’’ Gross pathology: Stomach shows mil 


chronie gastritis with chronic passive congestion of liver; otherwise normal. 


Rabbit No. 11.—Given 105 e.c. ethyl aleohol and 105 ¢.¢. isopropyl! alcohol in alternate 
doses of 15 ¢.e. each. Observations begun Oct. 11, 1921 (weight, 2250). Killed and autopsies 
Oct. 29, 1921 (weight, 2190). Symptoms: Quite similar to No. 6. Ophthalmologist reported 
‘*Optie dise whiter than normal i.e., less capillary circulation, cupping marked.’? Gross 
pathology: Mild chronic passive congestion of stomach and liver. 

Black Cat No. 28.—Given 125 ¢.c. of isopropyl aleohol (50 per cent) in 20 ec. and 1 
c.e, doses, beginning November 18, 1921 (weight, 2056 gm.). First dose 20 ¢.e., Nov. 1% 
1921: 15 «.e., Nov. 22, 24, 25, 26, 28, 29, 30, 1921. Weight Nov. 30, 1921, 1925 grams 
Animal very suceptible to the administration of the alcohol. Exhibited marked incoordin: 
tion from 5 to 8 minutes after administration, beginning first in the posterior extremities ar 
gradually involving the whole musculature. Animal became stuporous and 30 minutes lati 
showed complete flaccid relaxation of muscles; respiration shallow and quite slow, rangin 


from 8 to 10 in the stuporous states. During administration animal showed no apparent 
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tendency to establish tolerance to the aleohol. Was nauseated and showed no disposition to 
eat. Eyes examined Noy. 29, 1921; no pathologie changes noted by the opthalmologist. 
Animal killed and autopsied Noy. 3, 1921. Thoracie and abdominal viscera showed consider 
able congestion, with subacute gastritis and enteritis, apparently from effects of the alcohol. 
Kidneys slightly swollen and congested. Liver showed some congestion with mild cloudy 
swelling. Lungs showed mild congestion, but no evidence of pneumonia or edema. Heart 
showed dilitation of right side. Brain shows mild congestion but otherwise apparently 
normal. Microscopie examination of kidneys, liver and brain confirm the gross examination. 
Cloudy swelling of kidneys, but no marked toxie effects. This animal, however, does not 
stand the administration of isopropyl alcohol as readily as dogs and rabbits. 

White Dog No. 29.—Given 240 ¢.c. of isopropyl aleohol (50 per cent) in 30 c¢.e. doses. 
First dose given Nov. 18, 1921, and Nov. 21, 22, 25, 26, 28, 29 and 30, 1921. Weight of 
animal not determined. (Could not be satisfactorily weighed on scales in use.) Animal 
showed considerable ineoordination, beginning from 5 to 10 minutes after administration, 
first noted in the posterior extremities. This was accompanied by a moderate amount of 
museular weakness; considerable slobbering was observed. Some indisposition to eat was 


ited at times, but toward the end of the administration of the drug had no particular 


effect. Animal lost some weight, apparent from = gross examination. Tolerance well 
established toward the latter doses. Eves were examined Noy. 29, 1921, and no definite 
pathologie changes observed by the ophthalmologist. Doge showed some softening of the 


stool, but no evidence of passage of blood or other condition which might indicate gastro 


enteritis. After discontinuance of the drug, animal made an uneventful recovery. 


Gray Cat No. 80—Given 20 ee. (50 per cent isopropy! alcohol, Nov. 19, 1921; 15 e.e. 
Nov. 21; and 15 ec. Nov. 22, 1921. Animal showed marked incoordination after first ad- 
ninistration, with considerable muscular weakness beginning first in the higher extremities 
nd finally involving the entire musculature. In addition to loss of muscular control, seemed 
to lose sense of relationship; would butt into the wall of the cage; finally developed stupor, 

th slowed respiration. The 15 e¢.c. doses did not produce quite so marked symptoms, but 
the usual symptoms were noted to a less extent. On Nov. 22, animal died from aspiration 
neumonia due to break in catheter. Mucus membranes of abdominal viscera showed some 
ngestion but no necrosis or ulceration; also some congestion of the kidney and liver of 


mild nature. Death due to aspiration pneumonia with edema (accidental). 


Yellow Dog, with Black Nose, No. 30.—Tests begun Jan, 19, 1922, with isopropyl aleohol 

00 per cent). Given 15 ec. Jan. 19, Jan. 20, Jan. 25, and 20 ec. Jan. 24, 15 ee. Jan. 20. 
nal showed some ineoordination after administration of the drug, with inereased flow 
saliva; some restlessness and irritation; exhibited no particular indisposition to eat, 


nausea. Stool became slightly softened. On Feb. 25, examination of eyes showed no 


lenee of pathologic change, exeept possibly slight congestion of the retinae. Animal 
not appear to lose any weight. Preparation was discontinued after January 25, and 


»~ 


al kept under observation. From January 25 to February 24 no untoward pathologie 
ndition noted; appeared to be a healthy dog except for mange which developed over head 
1 right shoulder. On February 24, administration of 50 per cent ethyl was begun, 
e. doses being given on Feb. 24, 25, 27, 28 and March 1. On the administration of the 
ol, animal exhibited symptoms of ineoordination similar to that caused by isopropyl, but 
t so marked. Animal’s eyes examined Mareh 1 and found to be normal. Killed and 
topsied March 1, 1922, with the following results: Exhibits mange over head, shoulder and 
2ht side. Thoracie and abdominal viscera normal in position. Liver enlarged, soft and 
able; spleen normal. Stomach small; walls somewhat thickened. Definite gastritis, quite 
lar to aleoholie gastritis seen in human adults. Intestines show some congestion of a 
ronie passive nature. Panereas red and eongested—-no other abnormalities. Kidneys 
htly swollen; capsule strips with ease; cortex in fairly good condition. Heart shows 
itation of right ventricle; engorgement of right auricle. Lungs exhibit some chronic 
‘assive congestion. Brain exhibits a mild degree of congestion. No evidence of well 


efined pathology. Microscopie examination confirms the gross; shows some interstitial 


hepatitis, similar to beginning alcoholic cirrhosis of the liver, and slight parenchymatous 
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aleohol on this animal are verv similar to those seen in 


nephritis of the kidneys. Effects of 
chronie ethyl alcohol poisoning in human adults. 


Large Yellow Dog, with White Paws, No. 5¢.—-Tests begun January 19, 1922, with 
isopropyl aleohol (50 per cent); given 25 ¢.c. on Jan. 19, 20, 22, 23, and 24. On February 25, 
began the administration of 50 per cent ethyl aleohol in 25 e.e. doses, being given Feb. 
25, 26, 27, 28, and March 1, 2, 3, 4, 6, 7, and 8. Isopropyl aleohol administration begun 


again on March 9, and given on the succeeding days of March 10, 11, and 14. Animal 


killed by ether and autopsied April 29, 1922. Animal showed symptoms very similar to that 
of No. 30, with a tendency to establish some tolerance for the drug. Isopropyl aleohol 
appeared to be slightly more toxie than ethyl aleohol. No very serious pathologie mani 


festations were observed. Eyes were examined on February 25 and Mareh 7, but showed 


no evidence of optie atrophy or retinal destruction, although some congestion was present. 


On autopsy the stomach showed chronic gastritis and chronic enteritis of long standing, 


quite similar to that seen in human adults who are aleohol addicts. Liver showed some 


congestion and an increase in fibrous tissue changes. Lungs and heart were grossly normal. 


Kidney congested; capsule thickened; stripped with slight difficulty; some interstitial changes 
of a chronie nature observed. Brain grossly normal except for a slight glazing of the 
pia mater. Eyes grossly normal except for some congestion of the choroid and retinal coats. 


} 
I 


Microseopic examination confirmed tle gross findings, which indieate ¢] 


hronie changes produced 


this animal were not in any way unusua 


by ehronie aleoholism. The changes observed it 


from those seen in chronie eases of ethyl alcohol intoxication. 


ISOPROPYL ALCOHOL EXPERIMENTS ON HUMAN BEINGS 
SuBJEcT No. 1.. MAI 


June 
Before Administration: 


Systolic blood pressure 125 
Diastolic blood pressure 78 
Pulse pressure 17 
Pulse 92 

18 


Respiration 


Dose at 12:52 P.M. of 20 e.e. 50 per cent solution isopropyl alcohol by mouth. 


Objective Symptoms: 1:00 P.M 
Systolic blood pressure 115 
Diastolic blood pressur 74 
Pulse pressure 4] 
Pulse : Ss 
Respiration 18 
1:12 P.M. 
Systolic blood pressure 114 
Diastolic blood pressure 72 
Pulse pressure 2 
Pulse —- 72 
Respiration 20 
Symptoms as Reported by Subject: 
12:52 P.M. Burning sensation in throat. 
12:53 P.M. Sensation of warmth in stomach. 
1:15 p.M. Sensation of warmth in stomach still present. 
1:20 p.M. Eructation of gas. 
July 5, 1922. 
Before Administration: 12:27 P.M. 
Systolic blood pressure_- , : _. 120 
12:20 p.M. Diastolic blood pressure- — 
50 


ee ED Scdtinacidecennmmn damien ——- 
ope 5S a ee ree ee ey oe a 
DGD Ackticncdaiidinsaindeknninanie 18 
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‘nin Dose at 12:30 P.M. of 30 ¢.c. 50 per cent solution isopropyl aleohol by mouth. 
; Objective Symptoms: 12:47 P.M. 

with i , 
OF Systolic blood pressure 116 
Feb. Diastolic blood pressure 70 

12:58 P.M. Pulse pressure 16 
poun 

Pulse 68 

imal 

2:47 P.M. Respiratio } 
that 12:47 1 Respiration lt 
‘ohol 12:52 P.» 
ani Systolic blood pressure 108 
ywed Diastolic blood pressure 74 
sent. 12:52 Pulse pressure o4 
ling, Pulse 66 
ome Respiration 16 
mal. 


ges 


the 
ats. 


Symptoms as Reported by Subject 


i233 
12:33 


1 p.M. Burning sensation in throat. 


P.M. Sensation of warmth in stomael 


eed 12:54 P.M. Eructation of gas. 
Un 12:58 pM. Eructation of gas. 





Dose at 12:20 P.M. of 30 ¢.c. 50 per cent solution isopropyl aleolhy 


2:40 P.M. Slight feeling o 
12:4 


N 
f 
f 
f 

- 


7 P.M. Erucetation of eas. 


P.M. Eructation of gas. 


10 P.M. Eructation of eas. 


dministration: 12:18 P.M. 


Systolie blood pre ssul 


Diastolie blood pressure as 
Pulse pressure 38 
Pulse gn 


Re spiration 


] 


Objective Symptoms: 12:39 P.M. 
Systolie blood pressure 108 
Diastolic blood pressur 76 
12:55 P.M. Pulse pressurt 2 
Pulse 76 
12:50 p.M. Respiration 20 
12:50 P.M 
Systolie blood pressure 10S 
Diastolic blood pressure 78 
12:48 pM. Pulse pressure 30 
Pulse SO) 


P.M. Respiration 
as Reported by Subject : 


P.M. Burning sensation in throat. 


12:22 p.m. Sensation of warmth in stomac! 


12:23 p.M. Eructation of gas. 
12:27 P.M. Eructation of gas, 
12:30 p.M. Sensation of warmth about face. 
12:37 P.M. Sensation of heaviness of eyelids. 
12:58 p.M. Eructation of gas. 


12:50 


P.M. Increasing heaviness of eyes. 


No other symptoms, 
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July 22 
Before Administration: 12:55 P.M. 
Systolie blood pressure 115 
Diastolic blood pressure an 
Pulse pressure 35 


Pulse - 
Respiration 18 

Dose at 12:56 p.m. of 30 ee. 50 per cent solution is propyl alcohol by mouth. 
Ob jective Symptoms: 1:11 P.M. 


Systolic blood pressure 


Diastolic blood pressure 76 
Pulse pressure =e 24 
Pulse fone —_ 76 
Respiration a 18 
1:26 P.M. 
Systolic blood pressur oa Pe 
Diastolic blood pressure aan ‘canine 
Pulse pressure 48 
Pulse 82 
Respiration ee 
1:37 P.M 
Systolic blood pressure ick asker Caamiaheaimhelids 102 
Diastolic blood pressure 74 
PUREO DOURNOTO aia ie sii icc cesndscenon 28 


Symptoms as Reported by Subject: 
12:56 P.M. Burning sensation in throat. 
12:57 P.M. Eructation of gas. 
1:04 pM. Light feeling in head. 
1:06 p.m. Anesthetie feeling. 
1:14 p.m. Feeling of heaviness of eyelids. 


No other symptoms. 


Urinalvses for Acetone: 
June 22, 1922, p.M. Very good test. 
June 25, 1922, a.m. Trace. 
June 24, 1922, 7 a.M. Faint trace. 
July 95, 1922, P.M. Good test. 
July 6, 1922, A.M. Very good. 
July 6, 1922, p.m. Strong, excellent test. 
July 7, 1922, a.m. Fair. 
July 7, 1922, p.M. Good. 
July 8, 1922, A.M. Good. 
July 8, 1922, P.M. Faint. 
July 9, 1922, A.M. Faint. 
July 9, 1922, P.M. Faint. 
July 10, 1922, a.m. Faint 
July 10, 1922, p.m. Trace. 
July 11, 1922, a.m. Faint trace. 
Eye Examinations: 
June 21, 1922. 
VOvp 20-15 @.e. 20-15 
VOS = 20-100 e.c. = 20-15 


Fields normal for movement. Fundi normal. 
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I) 


June 26, 1922. 


¥ © D 20-15 with glass — 20-15 
V OS = 20-70 with glass 20-15 


Field normal for form and motion. Fundi normal. 
No evidence of any change since last examination. 
July 8, 1922. 
Eyes examined, Vision same. No change in either eye. 
Suspyect No. 2. MALE 
June 21, 1922 


Before Administration: 


Systolic blood pressure . m 115 
Diastolic blood pressure ; 55 
Pulse pressure a ao 
Pulse &4 


Respiration 18 


Dose at 12:40 pM. of 20 ¢.c. 50 per cent solution isopropyl alcohol by mouth. 


I 
Objective Symptoms: 12:55 P.M. 
Systolic blood pressure 106 
Diastolic blood pressure 18 
ys 


Pulse pressure 7 
Pulse - 6S 
Respiration 


1:08 P.M. 


Systolie blood pressure- __ 104 
Diastolic blood pressure _. 48 
56 


Pulse pressure ‘ 
Pulse - < ea 
Respiration 16 
Symptoms as Reported by Subject: 
12:40 p.m. Burning sensation in mouth and stomach. 
12:48 pM. Dull ache in stomach, slight lightheaded sensation and very. slight 
dizziness, beginning of feeling of warmth to body. 
12:52 p.M. Slight bitemporal headache. 
1:00 P.M. Headache very slight. 
1:05 p.M. Dizziness almost gone. 
1:11 p.M. Headache disappeared. 
1:15 p.M, Slight feeling of mental and physical dullness are only symptoms 
noticeable. 


July 5, 1922. 


Before Administration: 12:20 P.M. 
Systolic blood pressure sane SE, | 
12:15 P.M. Diastolic blood pressure —- ot 55 
Pulse pressure 62 
12:20 p.M. Respiration sain chee saemadiai ie dcakancnknicts. Same 
70 


Pulse : ee ; : a 


Dose at 12:27 p.m. of 30 ec. 50 per eent solution isopropyl aleohol by mouth. 


Objective Symptoms: 12:40 P.M. 
Systolic blood pressure_- , Se aaa cae ae aaa 
12:33 p.M. Diastolic blood pressure ‘s spetndiudintidianedeaen 
Pulse pressure P : ~ <2 
70 


PUNO nc nmeence A ee a ee ee 


12:40 p.M. Respiration = - oats sas adek ten leccaaeaiacaneaad 14 
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12:56 P.M. 


on ee 
12:48 p.M. Diastolic blood pressurt : . 6 
Puls pressure - 12 
Pulse ; “ 6S 


12:27 p.M. Burning sensation from mouth to stomach. 

12:55 P.M. Slight eructation of gas. 

12:37 P.M. Feeling of slight dizziness. 

12:42 p.M. Sensation of light headedness, very slight headache. Eyes feel heavy 
with desire to close them. 


12:47 p.M. Began to feel sleepy. 


12:57 P.M. More diz \ and much more sleepy, sleepiness progressing. Sleeps 
until about 3 P.M. No other symptoms after 3 P.M. 
July ¢ 4 
Before A .iministratior 
Systol ] I ssure . - GS 
Dias iC hl { pre “Sure Ss 
] + | | se pressure Hi) 


Respiration 16 
Dose at 12:24 P.M. of 30 ¢.c. 50 per cent isopropyl alcohol solution by mouth. 
Objective Symptoms: 12:39 P.M. 
Systolic blood pressurt 94 
Diastolie 1 x] pressul tS 
12:55 p.M. Pulse pressu 4 
Puls 78 
Respirat 20 


12:50 PLM 


Systolic blood pressure 96 
Diastolic blood pressuré = = Se 


12:55 P.M. Pulse pressure ‘ ee 4 
Pulse ‘ _._. 80 


Respiration 


Symptoms as Reported by Subject 
12:26 P.M. Burning sensation in throat. 
12:29 p.m. Feeling of warmth in stomach. 
12:50 p.M. Feeling of haziness and dizziness. 
12:55 P.M. Head feels very heavy. Sensation of warmth all over body. 
12:40 p.M. Increasing dizziness, head feels large and full. 
12:46 p.M. Cannot walk a straight line. 
12:48 p.M. No headache at all, feel sleepy and head feels larger and heavier. 
1:30 P.M. Very slight drowsiness remaining. 


2:00 P.M. Cessation of all symptoms. 


July 7, 1922. 


Before Administration: 12:52 P.M. 


Systolic blood pressurt Pee aaa _ 100 
penmtenie BOO PRCGUTO. 6 ann scence nn 50 
BE te PAR, POO DOCMNG oe ccnincens Pee ek eee aes 50 


a ne ee ep aee Eee eee a ee ee ~ <a 
Respiration ne 18 
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Dose at 12:54 P.M. of 30 ¢.c. 50 per cent solution isopropyl aleohol by mouth. 


Objective Symptoms: 1:09 PM 
Systolic blood pressure 100 


Diastolic blood pressure : 14 


1:09 p.M. Pulse pressure 56 
Pulse ~~~ 66 
Respiration IS 

1:24 P.M 
Systolic blood pressure YG 
Diastolic blood pressure 12 

1:24 P.M. Pulse pressure 54 
Pulse - 64 
Respiration 16 

- , af 
Systolic blood pressure a4 
P.M. Diastolic blood pressure tS 
Pulse pressure $6 
Symptoms as Reported by Subject 
12:55 p.M. Burnine sensation in throat and warmth in stomach. Eructations 


of gas. 


Zs 


1:15 pM. Do not feel any of the symp 


+ 


ms of dizziness, lightheadedness, as 
in previous experiments. 
1:25 p.M. Very slight feeling of lightness in head and fullness in eyes. 


1:45 p.M. Cessation of all symptoms. No further symptonis. 


Urinaly ses for Acetone: 
June 22, 1922, 6 p.M. Very good test. 
ood test. 


June 24, 1922, 7 a.M. Very good test. 


June 23, 1922, 7 aM. Very g 
duly 5, 1922, p.m. Trace. 
July 6, 1922, a.m. Good test. 
July 6, 1922, p.m. Good. 
July 7, 1922, A.M. Very strong. 
July 7, 1922, p.m. Very good. 
July 8, 1922, A.M. Good 

July 8, 1922, p.M. Faint. 

July 9, 1922, a.M. Faint. 

July 9, 1922, p.m. Faint. 

July 10, 1922, a.m. Faint 

July 10, 1922, p.m. None. 

July 11, 1922, a.m. None. 


Kye Examinations: 


June el. 1 +I 
VOD 20-30 -1 20-30 with glass. 
VOS 90-30 -1 20-30 with glass. 


Fields normal for movement. Fundi normal. 


June 26, 1922. 


VoD 20-20 -3 = 20-20 with glass. 
VOS = 20-20 -1 — 20-20 with glass. 


Fields normal for movement and motion. Fundi normal. 
No evidence of any change since last examination. 
July 8, 1922. 


Eyes examined. Vision better. No change in eye. 
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Supgecr No. 3. MALE 


July 5, 1922. 


Before Administration: 12:31 P.M. 
Systolic blood pressure ree » oe 
2:25 p.M. Diastolic blood pressure ee 


Pulse pressure : : iain 
Pulse —- : sin Be a ee 


20 


12:31 p.M. Respiration = 
Dose at 12:35 p.m. of 30 ¢.c. 50 per cent solution isopropyl alcohol by mouth. 


Objective Symptoms: 12:40 P.M. 

Systolic blood pressure 100 
Diastolic blood pressure - 
Pulse pressure 


Pulse > ae 


1:05 P.M. 
Systolic blood pressure a 
12:57 p.M. Diastolie blood pressure eae 
Pulse pressurt a 
Pulse — 2 


1:05 pM. Respiration 


Symptoms as Reported by Subject: 
12:35 p.m. Burning taste, burning sensation in nostrils. 
12:36 pM. Sense of warmth in esophagus and stomach. 
12:59 pM. Eruetation of gas. 
12:45 p.m. Slight sensation of lightness of head when standing. 


12:52 P.M. Shight dizziness. 

12:56 pM. Slight drowsiness. 

1:50 p.M. Drowsiness and dizziness disappeared. 

:15 pM. Slight headache (frontal) especially about eves, eructations of gas. 


7:00 pM. Headache quite severe. 


July 6, 1922. 


Before Administration: 12:15 P.M. 


Systolic blood pressure_ anamnestic . 108 

12:13 p.M. Diastolic blood pressure a 
Pulse pressur ‘ sail e : 46 

Pulse , _ 60 

20 


12:15 P.M. Respiration Eg nee a eae 


Dose at 12:18 p.m. of 30 ec. 50 per cent solution isopropyl aleohol by mouth. 


Objective Symptoms: 12:35 P.M. 
Systolic blood pressure_--- oe sbieecicmcikc ae 
13:29 v.m. Diestotie bleed pressure........................ @ 
Pulse pressure ~~-.--~-- Lalaumiceaeeieeaees. “ae 
Pulse . — edaaiaiatete neta cnmiiak eciieatams 62 
12:35 P.M. Respiration ial a lata Re eT EO, 
12:47 P.M. 
Systolic blood pressure___.--~-- SS 
12:44 p.M. Diastolic blood pressure____----~-~- 66 
Ue SOI cccicniounnnas pieces cia ae 
SU TRI: SN a a id ee i cients aebenii Hea 60 


Respiration ~...~_-~~- wii ibaa a ncrcaaciiesontbesaidesl 20 
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1:00 P.M. 
Systolic blood pressure 9s 
Diastolic blood pressure : GS 
Pulse pressure 20) 
Symptoms Reported by Subject: 
12:19 pM. Burning sensation in esophagus and stor 1, sense of warmth in stom- 
ach 
12:52 p.m. Slight dizziness. 
12:35 p.M. Heavy feeling about eyes. 
12:44 1 Sensation of intoxicatio1 
1:00 Slight headache 
2:10 pM. Disappearance « ull sympt 
J 
Before Administration: 12:44 P.M. 
Systolic bl 105 
Diastol | vl press 63 
Pulse press 10) 
Puls 66 
Res} t ; 18 
Dose at 12:49 P.M wy | > ! | pvl ilcohol by mouth. 
Objective Symptoms 1 >. 
Systolic | | pressure 98 
Diastol bl pressure 70 
Pulse ressul 1 
Pulse 60 
Respirati 16 
1:19 P.M. 
Systol I 1 pressure 100 
Diasto lood pressut _ 66 
Pulse } . 24 
Puls 60 
Respirat 16 
Symptoms Reported by Subject 
12:50 p.M. Burning sensation in esophagus and stomach. 
<:05 P.M. Sensation vht feeling in head, eructation of gas 
1:11 p.m. Slight dizziness and heaviness of eyelids. 


July 95, 1922 
July 6, 1922 
July 6, 1922 
July 7, 1922 
July 7, 1922 
July 8, 1922, 
July 8, 1922 
July 9, 1922 
July 9, 1922 


July 10, 
July 10, 
July 11, 


Eye Examinations: 


Vv 
\ 


O 
0 


ID 


gS 


nto 


A.M 
P.M. 
A.M. 
P.M. 
P.M. 
4M 


July 


20-20 with glass 


20) with glass 20-30. 


Ve ry 
Good 


test. 
Good. 
Very 

Good. 


eood. 


Good. 
Marked 
Faint. 
Faint. 
Faint. 
None. 
Very 


trace. 


faint. 


9 1992 


20-350. 


No pathologic change noted in either eye. 
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Sunyecr No. 4. Maui 


{pril 22, 1922 
Before Administration: 
Pulse (fr 
Respiration 26 
Dose at 12:20 p.m. of 10 e.c. isopropyl alcohol by mouth. 
Objective Symptoms: 12:37 P.M 
Pulse SO) 
Respiration 4) 
12:45 P.M 
Pulse - 78 
Respiration 24 
Symptoms as Reported by Patient: 
12:57 p.m. Slight sensation of flush. Eyes feel heavy. 
Very slight dizziness on standing. 
Sensation of warmth general. 
Mild sensation of dryness of mouth. 
1:50 pM. Slight nausea in stomach. 
2:00 p.m. Dull headache (slight). 
2:40 p.m. Voided cloudy urine. 
3:15 P.M. Headache gone, food taken. 
5:25 P.M. Voided cloudy urine. 
7:00 P.M. Voided slightly clouded urin 
10:00 p.m. Voided elear urine. 
{p 
1:00 A.M. Voided clear urine. 
7:30 A.M. Voided clear urine 
9:30 A.M. Voided clear urine. 
12:00 Noon. Voided elear urine. 
July 3d, 1922 
3efore Administration: 12:28 P.M. 
Systolie blood pressure 102 
Diastolic blood pressure ; 70 
Pulse pressure 32 
Pulse - 72 
Respiration 22 


Dose at 12:38 p.m. of 30 ¢.c. 50 per cent solution isopropyl aleohol by mouth. 


Objective Symptoms: 12:45 P.M. 
Systolic blood pressure ‘ accu 
Diastolic blocd pressure 62 
Pulse pressure —-~_- 26 
Pulse —_ : Th) 
Respiration 24 


1:00 P.M. 


Systolie blood pressurt _ 90 
Diastolic blood pressure P : _ 65 
Pulse pressure 25 
Pulse SO) 
Respiration , . 24 


Symptoms as Reported by Subject: 
12:40 p.m. Slight burning sensation in stomach. 
12:42 p.m. Eructation of gas. 
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12:43 p.m. Feeling of dizziness. 
12:44 p.M. Ringing sensation in ears. 
12:45 p.m. Anesthetie feeling to skin. 
12:46 p.m. Feeling of dizziness subsiding, ringing sensation in ears gone. 
12:54 p.m. Feeling of drowsiness, gas in stomach. 
12:57 pM. Normal feeling returning. 
1:20 pM. Headache and inereased drowsiness. 
:50 P.M. Severe headache and drowsiness. 


P.M. until 5:05 A.M.: awoke with headache; voided clear urine. 


Slept from 7:15 
Summary of night: Was very dopy all evening, went to bed with a dull headache. Slept 
very well, awoke with the same headache, dry throat, no loss of appetite. 


9:00 P.M. July 6, 1922. Headache gone. 


July 6, 1922. 


Before Administration: 12:10 P.M. 
Systolic blood pressure 94 
Diastolic blood pressuré 66 
Pulse pressure 28 
Pulse 80 
Respiration “ eb ee ee Aa inten th an ine ene 24 


Dose at 12:13 p.m. of 30 ¢.c. 50 per cent solution isopropyl aleohol by mouth. 


Objective Symptoms: 12:20 P.M 
Systolic blood pressure 7 96 
Diastolic blood pressure 72 
Pulse pressure 24 
Pulse - 80 
Respiration 22 
12:43 P.M. 
Systolic blood pressure 95 
Diastolic blood pressure eae ae 
Pulse pressure . 2 
Pulse a ; 72 
Respiration —------- et ee er 24 
Symptoms as Reported by Subject: 
12:15 P.M. Slight burning sensation in stomach. 
12:16 p.M. Eructation of gas. 
12:22 p.m. Slight sensation of dizziness. 
12:28 p.m. Inereased dizziness—numbness. 
12:31 p.m. Warm sensation over body. 
12:32 P.M. TD izziness lessening. 
12:35 p.M. Slight nausea in stomach. 
12:37 P.M. Feeling of drowsiness. 
12:38 p.M. Feeling of drowsiness inereasing. 
12:47 p.M. Normal feeling returning. 
1:30 p.m. All effect wearing off. 
2:30 p.m. No effect. Feel normal. 
July 7, 1922. 
Before Administration: 12:54 P.M. 
Systolic blood pressure__. . = ‘ 98 
Diastolic blood pressure___-_-- Pyare ere . - 
Pulse pressure _-----~--- Pe eee .. 28 
Pulse —__- ia a ee aus anal ais 
Respiration - asada ct Sedaka asia 


Dose at 12:59 p.m. of 30 e.c. 50 per cent solution isopropyl alcohol by mouth. 
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Diastolie bl | pressure 2 
Pulse pressur 2S 
Pulse 82 
Respirati ‘ 20 
Liaw J 
Systolic bl 1 pressur 96 
Diastolie blood pressur 10 
Pulse pressure at 
Pulse St) 
Respirat or ous 
1 PM 
Pulse 7s 
Res} 1’ t 1S 
Symptoms as Reporte 1 by Subject 
12:59 PLM rastes verv hot, leaving bu Y sensation in throat 


1:02 pM. Burn sensation in stomach 

1:03 P.M. Slight dizziness 

1:04 p.M. Inereased dizziness with ru sensation in enrs 

1:05 p.M. Dizziness lesseniz with perspiration. 

1:06 P.M Inereased 1 vine sensation In ears 

1:07 p.M. Anesthetie feeling to body. 

1:08 p.m. ] eased eling of numbness 

1:11 P.M. J 1etat I gas 

1:17 P.M. Increased sensati of « ness 

1:20 M. Slight ( tion to ldiness 

1:2d 1 Ol 1 fee returning. 

1:30 pM. Normal feelir ter lm t this time 

1:50 P.M. to midnight Excessive 1 whiskey to breat 
Urinalysis for Acetor 


July 5, 1922, p.M. Very good test. 

July 6, 1922, A.M Good test. 

July 6, 1922, P.m None submitted 

July 7, 1922, A.M. Good test. 

July 7, 1922, p.m. Fair 

July 8, 1922, a.m. Fair 

july 8, 1922 } Marked trace 

July 9, 1922, A.M. Faint. 

July 9, 1922, p.m. Faint 

July 1 1922 None submittes 
Eve Examinations: 


ined and found nor1 


al. 


1 Attention called to grave possibilities in experiment 
alcohols—patient 


did 


Eyes exan 


ing with humans with not seem to appreciate possibilities accordil 


to oculist. 





Ey: 8 examined. 


No changes of } 


Jul 


vith 
VOS 20-25 with 


Fields normal 


for 


J 
vat 


/ 6, 

} . 
olass 20-30, 
olass 20-50. 


movement. 


ul yd, 


hologi« 


1922. 


fie nature 


Fundi 


note 


norn 


al. 








ISOPROPYL ALCOHOL AN INVESTIGATION OF ITS 
MALE 
Administration : 

Systolie blood 
blood 


pressure 


Before 
pit SSuri 
Diastolie 
Pulse 
Pulse 


Respiration 


pressure 


Dose at 12:37 p.m. of 20 e.¢c. 50 per cent solution isopropy! 
Objective Symptoms: 12:40 PM. 
Systolic blood pressure 
Diastolie blood pressure 
Pulse pressure 
Pulse 
Respiration 
1:04 M 
Systolic blood pressu r 
Diastolic blood pressure 
Pulse pressure 
Pulse 
Respiration 
Symptoms as Reported by Subject 
12:39 p.m. Sensation of warmth in stomach: sensation 


sensation in finge 


rs, 
Warmth in 


sation it 


2:50 P.M. stomach still persists. 


fingers still present. 


what inere: 


‘eeling somewhat ‘‘dopy.’ 


1:30 pM. Headache deere 
Urinalyses for Acetone: 
June 22, 1922, 7:50 p.m. Very good test. 
June 25, 1922, 9:20 a.m. Very good test. 


Trace. 
None. 


June 23, 1922, 


24, 


S:00 P.M. 
June .M. 
Eve Examinations: 

June 22, 1922. 
movement. Fundi norn 


Fields n 


ormal fo 


July 8, 


normal. 


19092 


All 


examinations 


Administration: 1:38 P.M. 
Systolie blood pr 
Diastolic blood pressure 
Pulse pressur 
Pulse 


Respiration 


Re fore 


ssure 


Dose at 1:50 of 30 


Objective Symptoms: 


nu &.¢. 


2:18 P.M. 
Systolie blood pressure 

Diastolie blood 
Pulse pressure 
Pulse 


Respiration - 


pressure 


PILYSIOLOGI( 


Still somewhat dizzy. 


ation of 


50 pel eent solution isopropyl] aleohol by 
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aleohol by mouth. 


106 


loss 


elt 


Loss of sen 


numbness leaving 


asing and feeling practiealls normal. 


mouth. 


124 
is 
14) 
76 


18 
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2:23 P.M. 
Systolie blood pressure___--- . 108 
Diastolic blood pressure ; 7 G2 
Pulse pressure . ‘ 36 
Pulse SO 
() 


Respiration 


Symptoms as Reported by Subject: 
1:40 p.M. Disagreeable taste, afterwards resembling whiskey taste. 
2:15 p.m. Sensation of warmth, slight tingling sensation in hands and feet whicl 
spreads over body and becomes slightly accelerated. 
15 p.M. Eruetation of gas with smoky taste, disappearance of sensation of wry 
neck. 
»:15 P.M. Sensation of pressure on top of head. fecline of relaxation with eold, 
clammy perspiration over body. 
1:00 pM. Headache, not severe, also slight nausea. 
5:30 P.M. Sensation of hunger and thirst, dinner. 


? 


7:00 PM. Normal feelir u with exception of sensation of slight pressure on to} 
of head, metallic taste in mouth all afternoon, increase of saliva, 


kidneys very active, amount of urine increased. 


Urinalysis for Acetone: 
July 14, 1922, a.m. None. 
July 14, 1922, p.m. Good test. 
July 15, 1922, A.M. Very good. 
July 15, 1922, p.m. Fair. 
July 16, 1922, A.M. None. 
July 16, 1922, p.m. Very faint. 
Julv 17, 1922, a.m. None. 


Before Administratio 1:48 P.M 
Svystol bl i pressure 120 
Diastolic blood pressure S4 
Puls Pp ssure 6G 
Puls 72 


Respiration 


] 


Dose at 1:55 P.M. of 50 ¢.e. 50 per cent solution isoprop | aleohol by mouth 


Objective Symptoms: 2:12 P.M. 


Systolic blood pressure 
; I 


Diastolie blood pressure 76 
Pulse pressure 7 12 
St) 


Pulse 
Respiration 
2:27 P.M. 

Systolic blood pressure 

Diastolic blood pressur 

Pulse pressure 

Pulse 

Respiration 
Symptoms as Reported by Subject: 
Dose at 1:55 p.M. No symptoms from medicine for ten minutes except slight sting 
After ten minutes hands became cold and clammy and perspiration bro! 


sensations to mouth. 
Thirty minutes after a sense of light 


out over chest and head, particularly upper lip. 


rather slight) was experienced in the head and a rather carefree feeling, also a slig 
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tingling sensation in legs and arms which remained for about two hours. No further symp 


toms until 4:30 a.m., July 15, 1922, when she awoke with a very severe headache which could 
only be relieved with 10 grains of aspirin. No other symptoms. 
Urinalyses for Acetone: 
July 14, 1922, a.m. None 
July 14, 1922, p.m. Good test 
July 15, 1922, a.m. Good. 
July 15, 1922, p.M. Not eollected 
July 16, 1922, A.M. Not collected 
July 16, 1922, p.M. Not collected 
July 17, 1922, a.m None. 


STUDIES ON NEPHRITIS 
I. PHYSIOLOGIC AND ANATOMIC CHANGES FOLLOWING 
TEMPORARY ISCHEMIA OF THE KIDNEYS 


By E. T. McEnery, M.S., M.D... JAcon Meyer. M.D.. anp A. C. Ivy, M.D. 
Crieaco, Inu. 


HIS work was undertaken as preliminary to the study of gastrie secre- 

tory changes which occur in nephritis. .As we desired to produce a neph- 
ritis without using toxins or chemicals, which per se might alter gastrie 
secretion, we studied the effects of temporary occlusion of the renal blood 
vessels on the kidney, hoping thereby to produce a condition simulating 
ephritis. 

Rowntree, Fitz and Geraghty* reviewed the literature up to 1913 and 
coneluded that three facts had been established; namely, that following the 
complete or partial obstruction of the venous return from the kidney there 
results (a) albuminuria, (b) hematuria, if the lumen of the vein be greatly 
narrowed, and (¢) the appearance of epithelial cells, singly, in groups, or as 

ists in the urine. 

They found, on oceluding the vein sufficiently to cause a congestion of 
nsiderable degree, that albuminuria occurred almost constantly, that casts 
nd red cells were usually present, and that the phthalein and sodium chlo- 
le elimination was decreased, as was sometimes the amount of urine. They 
30 found that sometimes more urine (low solids) was exereted from the 
ngested kidney than from the normal kidney. In some eases, on histologic 
amination they found in the chronically congested kidney, small abscesses, 
d in one ease, an inerease in connective tissue; but on the whole they con- 
ded that ‘‘chronie passive congestion of varying intensity is produced 
thout an aeecompanying chronie nephritis.’’ Guthriet found that complete 
hemia of the ecat’s kidney for ten minutes was much less harmful than per- 

ion of the kidney with normal saline or Ringer’s solution. In one instance 
observed almost complete degeneration of a kidney that had been perfused 
about nine minutes. Ejisendrath and Strauss’? observed that temporary 





*Received for publication, July 19, 1926. 
From the Hull Physiological Laboratory, The University of Chicago. 
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compression of the renal vessels of rabbits for thirty minutes or less caused 
very slight changes, but if continued for forty-five minutes or more, definite 
parenchymatous degeneration and interstitial infiltration resulted. Many ob- 
servers—Litten,’ Thorel,'’ Foa,? MacNider,® Bradford'—have studied and de- 
scribed the anatomic picture resulting from permanently ligating and clamp- 
ing for long periods (one and one-half to twenty-four hours), all the kidney 
vessels or various branches of them. More recently Marshall and Crane‘ 
have reported that anemia of the kidney of short duration does not cause a 
prolonged anuria, and that anemia of one to three minutes has no effect on 
excretion of urine except for the appearance of protein in the urine. They 
found, however, that an anemia of twenty to twenty-five minutes caused de 
crease in the elimination of urea, phosphate, sulphate, creatinine and am 
monia. Stoll and Carlson® performed a great number of experiments and 
found that anemia of the kidney for periods of from one to twenty minutes, 
caused anuria for varying periods following the release of the clamped ves 
sels, and that the urine when it did appear, was distinetly dilute in character 
They further observed a prolonged spasm of the renal vessels on releasing the 
renal artery after occlusion. 

No observations have been made on the blood urea following ischemia of 
the kidneys, and the urine changes have not been followed for a long period 


of time following temporary occlusion (thirty to forty-five minutes). 
METHODS 


Female dogs were operated on (perineorrhaphy) in such a manner as to 
expose the urethral orifice. Such animals could be easily and aseptieall) 
eatheterized. The dogs were put on a standard maintenance diet consisting 
of meat, bread and milk. (Control observations were made for from five to 
ten days prior to the operation at which the renal vessels were oceluded. 

Blood urea was determined by Marshall’s urease method. The specific 
gravity, acidity, chlorides, albumin, urea, and total nitrogen of the urin 
were determined. The elimination of phenolsulphonephthalein by the kid 
neys was studied, 250 ¢.c. of water being given by stomach tube prior to 
injecting the dye. 

The blood vessels were occluded with a ‘‘bull-dog’’ clamp. The vessels 
between the clamp and kidney were palpated for pulsation after clamping 
and before removal of the clamp, in order to make certain that the clamp was 
and had been functioning. Occlusion was maintained for periods varying 
from one-half an hour to one hour, the abdomen being temporarily closed t: 


prevent exposure of the intestines. 
RESULTS 


We have made observations on twenty dogs following occlusion of t] 
vessels of the kidney for varying periods. In eight dogs, the blood urea was 
determined, the urine analyzed, and the phenolsulphonephthalein eliminati: 
followed, frequently. In twelve dogs the vessels of both kidneys were clamp: 
for forty-five minutes, but only the objective symptoms, dye elimination, a! 


pathologic anatomy were observed. 
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We will give very brief protocols of the eight dogs that we studied in 
more detail. The chlorides are expressed in grams per 100 ¢.c.; the albumin, 
in grams per liter (Esbach) ; the phenolsulphonephthalein elimination, in per 
cent eliminated in two hours; and the blood urea, in grams per 100 ¢.c. 


Protocol, Dog. 2.—Vessels of both kidneys occluded for thirty minutes. 


Nov. 21 to Dec. 8. Preliminary control period on a maintenance diet. Quantity of 
irine, 100 to 190 ¢.c.; sp. gr., 1040 to 1080; chlorides, 1.2 to 3.3; no albumin; no sugar; 
phenolsulphonephthalein elimination, 90 to 95; blood urea, 0.028 to 0.080. 

Dee. 8. Oceluded blood vessels of both kidneys for one-half an hour. 

Dee. 9. Eighty-two ¢.c. urine by catheter: sp. gr., 1050; chlorides, 1.0; albumin, 0.4; 


no sugar; phenolsulphonephthalem elimination, S7: blood urea, 0.077: anorexia, and some 


vomiting. 
Dee, 12. Urine, 97 ¢.c.; sp. gr., 1080; chlorides, 0.85; albumin, 0.4; no sugar; phenol 


sulphonephthalein elimination, 8.0. 











| 

| 
Fig. 1 Microphotograph from the right kidney of Dog 2. showing two dilated glomier 
spaces filled with hyaline material and red blood corpuscles with absence of the glomer- 
tuft. 
Dee. 15. Urine, 60 ¢.e.; albumin, 2.6; blood urea, 0.067, Dog is losing weight. Does 


eat much and vomits occasionally. 
Dee. 15 to Jan. 3. Average amount of urine, 60 e@.e. 
Jan. 3. Thirteen e.c. of urine by catheter; sp. gr., 1045; chlorides, 0.67; albumin, 2.0; 
Isulphonephthalein elimination, 60; blood urea, 0.130; very depressed and weak; coma, 
no convulsions. 
Jan. 4. Death. Autopsy. No gross pathology present, except that observed in the 
ys. Kidney vessels normal. Left kidney was less than half the normal size. Right 
y was normal in size and there were no gross changes on section. Histology: Left 
y shows areas of hyaline degeneration, congestion of and old hemorrhages about the 
s (clumps of hemotoidin) ; multiple small abseesses, chiefly in the medulla. Many 
vessels contain thrombi, some of which are being organized. Right kidney shows cellu 
etritus and casts present in a few of the tubules. Tubular epithelium in places shows 
eration and desquamation. \ few of the glomeruli show degenerative changes, but 
are not as marked as those in the tubules, There is some increase in medullary con 
ve tissue. 
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Protocol, Dog 3.—Vessels ot both kidneys occluded for forty-five minutes, followed six 
months later by removal of one kidney and trauma of the other. 

Dee. 24 to 27. Preliminary control period on a maintenance diet. Quantity of urine, 
150 to 175 @.ec.; sp. gr., 1040; chlorides, 1.55 to 1.66; no albumin; no sugar; phenolsul 
phonephthalein elimination, 90 to 95; blood urea, 0.040 to 0.048. Weight 11.8 kg. 

Dee. 27. Occluded vessels of both kidneys forty-five min. 

Dee. 28. No spontaneous urine. Forty-five ¢.c. urine by eatheter; sp. gr., 1050; chlo 


0; blood urea, 0.043: 


rides, 0.83; albumin, 1.6; no sugar; phenolsulphonephthalein elimination, 
anorexia, but no vomiting. 

Dee. 31. Quantity, 275 e@.c.; sp. gr., 1030; chlorides, 0.99; albumin, 0.5; phenolsul 
phonephthalein elimination, SO; blood urea, 0.030; appetite normal. 

Dee. 31 to March 12. Observed daily. Normal. 

Mareh 12. Quantity, 300 e.e.; sp. gr., 1035; chlorides, 0.65; albumin, 0.5; phenolsul 
phonephthalein elimination, 70. 

May 20. Quantity, 425 e.e.; chlorides, 0.45; albumin, negative; phenolsulphonephthal 
ein elimination, 68; blood urea, 0.04. Animal in splendid condition. 


June 25. Same as above, except for phenolsulphonephthalein elimination, which is now 64. 





Fig. 2 Microphotograph from the left contracted kidney of Dog 2, showing hemo: 
rhage into the glomerular tuft and about the tubules and hyaline degeneration of the tubula 
epithelium Other portions of the Srp section show connective tissue ind Iymphocyt 
infiltration about the glomeruli and hyaline material in the tubules 


July 17. Quantity, $25 ¢.c.; sp. gr., 1040; chlorides, 0.88; albumin, negative; phen 
sulphonephthalein elimination, 64; blood urea, 0.055; physical eondition exeellent, weight 
16.2 ke. 

July 22. Operation. Left kidney, which was less than one-half the normal size, w: 
removed, Kidney vessels normal. The right kidney was bound to the liver and intestine 
adhesions, which were severed. 

July 23. Thirty-five ¢.c. of urine by catheter; sp. gr., 1055; chlorides, 0.76; albun 
0.5; phenolsulphonephthalein elimination, 42; blood urea, 0.039. 

July 24. Urine, 445 ¢.c.: sp. gr., 1040; chlorides, 0.71; albumin, 0.5; phenols 
phonephthalein elimination, 57; blood urea, 0.076. Dog does not eat and has an abscess 
the mammary gland. 

July 26. Urine, 325 ¢.e.; sp. gr., 1030; chlorides, 0.21; albumin, 1.0; phenolsulpho 
phthalein elimination, 34; blood urea, 0.141; dog vomits and does not eat. 

July 28. Death. Autopsy. Peritonitis secondary to abscess of mammary gland, wl 
infected the abdominal incision. The remaining kidney was of normal size, soft in cons 


eney, congested, and the pelvis contained pus. Histology: The left kidney which was 
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moved at the operation shows an increase in connective tissue in areas chiefly in the medulla. 


There is an inerease in the connective tissue about some of the glomeruli. 


P otocol, Dog f Vessels of both kidneys weluded for one hour. 
Jan. 8 to 21.) Preliminary control period Gn diet. Quantity of urine, S00 to 350; sp. 
er., 1020 to 1035; ehlorides, 0.60 to 1.07; blood urea, 0.032 to 0.050; no albumin; sugar, 


negative; phenolsulphonephthalein elimination, 70 to 75. 


Jan. 21. Occluded blood vessels of both kidneys for one hour. Jody weight, 8.5 kg. 

Jan. 22. <Anuria for twenty-four hours. Drinks water, but vomits. 

Jan. 25. Some vomiting and anorexia. Quantity of urine, 190 @e.; sp. gr, 1015; 
chlorides, 0.31; blood urea, 0.121; albumin, 0.5; no sugar; phenolsulphonephthalein elimina 


tion, 15; urine sediment; many kidney cells, few polymorphs, no casts or red blood eells, 


mucous shreds. 
Jan. 25 to Feb. 8. Quantity of urimme, 3850 to 550 e.e.: other findings about the same as 
above exc pt for phenolsulphonephthale n elimination, whieh is 33 Dog is losing weight and 


has % very poor appetite. 





in the connective 


increase 


Microphotograph from the left kidney of Dog 3, showing ar 
tissue about the glomerulus, 


Feb. &. Urine quantity, 500 ¢.e.; sp. gr, 1020; chlorides, 1.0; blood urea, 0.070; 
min, 0.05; phenolsulphonephthalein elimination, 66. Dog has gained weight and has a 


al appetite. 

Feb. 9 to April 9. Observations continued as above, weight, 10.8 kg. 

April 9 to July 8. Quantity of urine, 425 to 650 ¢.¢., sp. gr., 1020 to 1025; chlorides, 
to 0.9; blood urea, 0.040; albumin, negative; phenolsulphonephthalein elimination, 67. 
July 11. Dog accidentally killed. Both kidneys were white and contracted but only 
tly less than normal in size. The cortex was pitted with areas of pale dense tough tis 


No tissue was saved for histologie examination. Renal arteries and veins normal. 


Protocol, Dog 5.—Vessels of both kidneys occluded for one hour. 

Feb. 8 to Feb. 13. Preliminary control period on diet. Quantity of urine, 480 to 450 
sp. gr., 1010 to 1015; chlorides, 1.0 to 1.25; blood urea, 0.054 to 0.044; no albumin; 
olsulphonephthalein elimination, 85 to 8S; weight, 11.2 kg. 

Feb. 14. Oceluded blood vessels for one hour. 

Feb. 15. Anuria and some vomiting. 

Feb. 16. Quantity, 100 ¢.c.; sp. gr., 1008; chlorides, 0.25; blood urea, 0.128; albumin, 
no sugar; phenolsulphonephthalein elimination, 34. Dog does not eat. 

Feb. 18 to 20. Quantity, 250 to 375 ¢.c.; sp. gr., 1011 to 1012; chlorides, 0.34 to 0.65; 


d urea, 0.055 to 0.056; albumin, 0.5; phenolsulphonephthalein elimination, 69. Smear of 
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ne xs ent; renal ‘ 3, ut ar ensts, red blood eell and a few polymorphs Dog dor 
t eat 
i Quantity, L410 « . si} r., IOUS: chlorides, ( »: blood uren, 0.098: albumin, 
2S Sment { ! s ent: renal cells, but no blood Anorexia and some vomiting 
‘el a s ‘ . bove, except for albumin, whieh is) 1.5 Wereht of dog, 94 ky 





Fel sf | \ t , Marke wenkness and depres ion, tollowed by eon 
Feb. 2S Dow died \utopsy. The left kidney is of normal size On section it: pre 
sents eV ‘ ot ngestion and several small areas that appear to be neerotie, The right 
kidney is about half normal in size and has a pitted and speckled appearance. On seetion, 
nv areas resembling smal abseesses are seer \pproxtmatels one-fourth of the kidney 
rs normal grossly renal arteries and veins normal The pelvis of each kidney eontain 
small lantity of turbid fluid, but there is no evidence of inflammation. Urinary bladder 
ren e.e. otf bloody fluid is in t pericardial space The valve eusps are hyperemis 
t ar fluid is present t pleural envity The lungs markedly are everywher 
edematous and neested I \ t hemorrhages are ye ent in the mueou membrane ot 
t st nel nd eolor Phi ran s congested and more moist than normal 
Fig. 4 Microphotograph fror the right kidney of Dog 5, showing marked degeneration 
the tubular epitheliun nd hyaline material in the lumen of the tubules. 
Hist ev of kidneys. Right kidney: Blood vessels of pyramids congested. Marke 


egenerative changes are present in some tubules. Hyaline degeneration is present in co 
luted portion of other tubules. There are areas of tubular necrosis that are beginning t 
ne calcified. Hyaline and cellular casts are present in some tubules. Left kidney 
re are a few tubules that show degenerative changes, and a few areas of tubular necros 
wing evidence of calcification. Some of the glomeruli are hemorrhagie and white blo 


ells can be seen in the proximal tubules. The walls of the blood vessels are thickened 
ith kidneys and a few thrombi can be seen in the small arteries. 
Protocol, Dog 6.—Blood vessels of both kidneys occluded one hour. 
Feb. 25 to March 3. Preliminary control period on diet. Quantity of urine, 710 
S25 ¢.c.; sp. gr., 1020 to 1025; ehlorides, 0.50 to 1.5; blood urea, 0.034 to 0.037; no albun 
sugar; phenolsulphonephthalein elimination, 92 to 94. 
March %. Occluded vessels of both kidneys for one hour. 
March 4 Does not eat, but vomits occasionally. 
March 5. Quantity, 910 ¢.c.; sp. gr., 1007; chlorides, 0.25; blood urea, 0.136; albu: 


20; sugar, negative; phenolsulphonephthalein elimination, 47. 
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lorides, 0.25; blood urea, 0.103; albumin, 


low 


5 1) does not eat and vomits oe jonsdly Urine sediment contains renal cells, but no 


nin 

Mareh S Quantity |) | s t ry en il) ‘ except blood ure Which 
k 145, and ehloride 0.1 

Marelh 10 Does not eat, drinks much water and vomits occasionally. Quantity, 85! 

| OS; all in, O.7 blood urea, 0.300; urine chlorides, 0.10. 

Mareh 12. Same as above Biood urea, 0.255; plienolsulphonephthalein elimination, 38. 
we Mar Since the dog \ Dy thy in terminal coma, he was killed. Autopsy: 
lame k \ approximately a ftourt smaller than the left. The cortex is anemie and 


ton, 
the pvra 3 4 ted Phe ft kidney appears normal grossly, No other gross pathology 





ine) evident Hliste \ R t kidney Many hyaline casts are in the tubules of the cortex. 
a — : the tubules of the edulla. A fi glomeruli show slight hyaline 
_— evenerati ere at many sma areas of small Ivmy vtic infiltration in the cortex, 
in etly te near ¢ about the elomer and blood vessels. The walls of the blood ves 
3 t land t hi part \ ] me of the smaller arteries. Left kidney: 
Same es 9 present as om seril n right kidney, but not so extensively. Thi 
a. aA 

Microy togray fro the right kidney of Dog 6, showing hyaline material in the 

g tion it nd about the tubules, 
sect P = that t t ! theli: = are practically nongranular, and. that 


ki ayers tale aeuseenbes of mate: stain similarly to the hyaline casts in the 


‘ March 12 to 29. Preliminary cont: period on diet. Quantity of urine, 320 e.c. to 450 
0 
sp. gr., 1025; chlorides, 0.55 to 0.48; blood urea, 0.068 to 72; no albumin; no sugar; 
: < r + ‘ F it Go ¢ S 
; Ma o¢ O } vessels t i ey ! hour 

M Is £4, s $ ¢ “1 « excreted 

March 31. Quantity of rine, 15 ; sp. gr., 1005; albumin, slightly positive; no 

. blood urea, $5; phenolsulphonephthalein elimination, S80. Dow 





April 1. Quantity of ne 2 - sp. or., 108 albumin, 0.25; no sugar; ehlorides, 
‘ + ; 7 
y ] +? "Y +, + v1) , * , ‘ x ’ ‘ , Tt) z a! IT } or. core ° 
April 2. Quant ef eted, CL.3 8 , 1025; albumin, 0.25; no sugar; 
< 2 ‘ + ’ vi 
Any t S Q tity ’ excreted ‘10 ¢ 495, 01 
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April 8. Quantity of urine excreted, 450 ¢.c.; sp. gr., 1025; albumin, slightly positive ; 
no sugar; chlorides, 0.9; blood urea, 0.035; phenolsulphonephthalein elimination, 73. 
April 8 to 28. Quantity of urine excreted, 425 to 450 e.c.; no albumin. 


Oct. 1. Killed. Left kidney one-third normal size. No histologic examination made. 


Protocol, Dog 8.—Blood vessels of both kidneys oecluded for one-half an hour. 

April 24 to May 5. Preliminary control period on diet. Quantity of urine, 310 to 450 
¢.c.; sp. gr., 1025 to 1030; albumin, and sugar negative; chlorides, 0.81 to 0.92; blood urea, 
0.040 to 0.048; phenolsulphonephthalein elimination, 72 to 81. Weight, 9.8 kg. 

May 5. Blood vessels of both kidneys occluded for one-half hour. 

May 6. Quantity of urine, 195 ¢.c.; sp. gr., 1020; albumin, 0.25; no sugar; chlorides, 
0.37; blood urea, 0.045; phenolsulphonephthalein elimination, 65. Dog is depressed, does not 
eat, and vomits occasionally. 

May 7. Quantity of urine, 217 ¢.e.; sp. gr., 1018; albumin, 0.5; no sugar; chlorides, 
0.81; blood urea, 0.048; phenolsulphonephthalein elimination, 77. Dog still depressed and 
vomits occasionally. 

May 8 to 11]. Quantity of urine, 210 to 250 e.e. 

May 12. Quantity of urine, 250 ¢.c.; sp. gr., 1025; albumin, 0.25; no sugar; chlorides 


1.0; blood urea, 0.045; phenolsulphonephthalein elimination, 73. 





Fig. 6.—Microphotograph of the kidney of Dog 8, showing an increase in connective tissue and 
lymphocytic infiltration about the glomerulus. 


May 14 to 19. Quantity of urine, 40 to 250 ¢.c.; sp. gr., 1022 to 1040; albumin and 
sugar, negative. 

Aug. 20. Quantity of urine, 500 c¢.c.; sp. gr., 1040; albumin, 1.0; no sugar; blood 
urea, 0.018; chlorides, 0.87; phenolsulphonephthalein elimination, 59. 

July 29. Dog was operated and Pawlow pouch made. 

Aug. 21 to Sept. 5. Dog showed albumin in urine, 0.5 to 1. 

Sept. 11. Quantity of urine, 290 ¢.c.; sp. gr., 1035; albumin, 0.5; no sugar; chlorides 
1.6; blood urea, 0.025; phenolsulphonephthalein elimination, 66. 

Oct. 1. Killed. Autopsy. Changes not marked. Kidneys appear to be slightly small 
than normal and are scarred. Histologic examination reveals only small areas of connecti\ 
tissue in the medullae and a few glomerular spaces that contain a hyaline material. The 
is an increase in connective tissue about many of the glomeruli. 


Protocol, Dog 9.—Blood vessels of both kidneys occluded for one hour. 
May 19 to May 26. Preliminary control period on the diet. Quantity of urine « 
or 


creted, 250 to 275 e¢.c.; sp. gr., 1025; albumin and sugar, negative; chlorides, 0.48 to 1.2 
blood urea, 0.042 to 0.057; phenolsulphonephthalein elimination, 86 to 90. 
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May 27. Blood vessels of both kidneys occluded one hour. Weight, 8.1 kg. 

May 28. Eighteen hours after operation. Catheterized specimen, 22 ¢.c.; sp. gr., 1015; 
albumin, 1.5; no sugar; chlorides, 0.2; blood urea, 0.113; phenolsulphonephthalein elimina 
tion, 22. Dog is depressed, vomits, and does not eat. 

May 29 to 31. Thirty ¢.c. obtained by catheter; sp. gr., 1015; albumin, 1.1; no sugar; 
chlorides, 0.4; blood urea, 0.033; plenolsulphonephthalein elimination, 50. 

June 1 to 7. Dog has lost weight (7.6 kg.). Quantity of urine excreted, 210 to 320 
c.c.; phenolsulphonephthalein elimination, 65. 

June 19. Quantity of urine excreted, 300 ¢.c.; sp. gr., 1010; albumin and sugar, neg¢ 
tive; chlorides, 0.51; blood urea, 0.035; phenolsulphonephthalein elimination, 38. 

June 20 to July 23. About the same as above without notable change. Quantity of 
urine, 325 ¢.¢.; sp. gr., 1010; albumin and sugar, negative; chlorides, 0.55; blood urea, 0.035; 
phenolsulphonephthalein elimination, 42. 

July 28. Quantity of urine, 210 ¢.c.; sp. gr., 1018; albumin, slight trace; no sugar; 
chlorides, 0.5; blood urea, 0.03; phenolsulphonephthalein elimination, 54. 

Aug. 20. Quantity of urine, 275 ¢.c.; sp. gr., 1021; albumin and sugar, negative; 
chlorides, 0.73; blood urea, 0.038; phenolsulphonephthalein elimination, 43. 





Fig. 7.—Microphotograph of the right kidney of Dog 9, showing hyaline material in the 
tubules and some of the glomerular spaces. In areas the tubules and hyaline material stain 
leeply blue, suggesting calcium deposition. 


Aug. 26. Blood vessels of both kidneys clamped a second time for one-half an hour. 
On opening abdomen, dense adhesions had formed about kidneys and they were a great deal 
aller in size. 

Aug. 27. Eighteen hours after occlusion, anuria. Catheterized 12 c.c.; sp. gr., 1023; 
bumin, 1.0; no sugar; chlorides, 0.20; blood urea, 0.051; phenolsulphonephthalein elimina 
n, 27. Dog depressed, does not eat, and vomits occasionally. 

Sept. 3. Quantity of urine excreted, 255 ¢.c.; sp. gr., 1030; albumin, 1.0; no sugar; 
lorides, 0.25; blood urea, 0.053; phenolsulphonephthalein elimination, 32. Dog does not eat 
y much food. 

Sept. 11. Quantity of urine excreted, 285 ¢.c.; sp. gr., 1023; albumin and sugar, nega- 
e; chlorides, 0.56; blood urea, 0.046; phenolsulphonephthalein elimination, 41. 

Oct. 1. Killed. Autopsy. Both kidneys scarred, white and contracted, the right kidney 
ng more so than the left. Histology. Right kidney: There are extensive areas in the 
rtex in which there is great destruction of the parenchymatous tissue. Many of the glomer- 


ull are replaced by a clear hyaline material and are crowded together so that ten or more 


lomeruli come into contact with one another. In these areas as well as in the tubules of the 
dulla there are many hyaline casts. In the cortex in the areas that show much degenera- 
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tion, there are small clumps of material that stain deeply blue, suggesting calcification. 
There is an increase of connective tissue about a few of the glomeruli and in the medulla. 
lition is present as described above in the right kidney, but not 


Left kidney: The same con 


so extensively. 
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Dog 2 that had the circulation of both kidneys occluded fo 


Fig. 9.—Kidneys taken from g 2 
thirty minutes, 

In the second group of twelve dogs, in which the kidney vessels were 
clamped for forty-five minutes, all survived the operation with the exception 
of two that died during the second week following the operation. Some ol 
these dogs showed marked symptoms of anorexia and vomiting, lasting from 
four to five days; others, only mild symptoms lasting one or two days. In 
the first twenty-four hours it was almost always necessary to eatheterize in 
Albumin was present in the urine from 
Many renal cells were pres 
Sugar 


order to obtain a sample of urine. 
two weeks to a month following the operation. 
ent in the urine, but casts were few and were found with difficulty. 
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was examined for, but was never found. The normal elimination of phenol 
sulphonephthalein in this group varied from 70 to 90 per cent. The second 
day after the operation, elimination varied from 16 to 30 per cent; the seventh 
to fourteenth day, it varied from 50 to 70 per cent. No return to normal was 
observed. Anatomically one kidney was always apparently affected more 
than the other. In one case the left kidney weighed 6.5 gm., the other 2.2 gm. 


Also some dogs showed greater atrophic changes than others. 
SUMMARY OF RESULTS 


A dog may or may not survive clamping of the kidney vessels for periods 
of from thirty to sixty minutes. Whether or not survival oecurs depends upon 
unknown factors governing the susceptibility of the animal to such a_ pro- 
cedure. Physiologie and anatomic changes occur even after an ischemia of 


thirty minutes, one out of two dogs with such treatment, dving twenty-seven 





days after the operation. Eleven out of thirteen dogs survived the forty-five 
juinute ischemia of the kidneys for indefinite periods. Two out of four dogs 
survived the sixty-minute ischemia for indefinite periods, the other two sur- 
vived fourteen and sixteen days. 

The chief objective symptoms following the ischemia of the kidneys were 
inorexia, Vomiting and asthenia. The symptoms were more marked following 
an ischemia of sixty minutes than of a shorter period. One of the animals 
that survived manifested these symptoms at intervals for a month after the 
operation. The symptoms were most severe for the first three or four days, 
except in those animals that died within two weeks after the operation, in 
which the symptoms continued without abatement until death. Three ani 
mals died in coma. 

The blood urea was increased following the operation in every case, ex 
cept in Dog 8 In Dog 7, there was only a slight increase in the blood urea 
velve hours after the clamping of the vessels of one kidney for our hour. 
ln the dogs that did not survive the operation, the blood urea inereased up 

the time of death, being as high as 0.300 gm. in one. In those that sur- 
ved, the blood urea returned to normal as the objective symptoms subsided. 

No urine was voluntarily passed during the first twenty-four hours after 

operation. However, at this time (eighteen to twenty-four hours) from 
0 to 60 ec. of urine could usually be obtained by catheter. Catheterization 

twelve hours, in every case that it was done, either failed to demonstrate 
the presence of urine in the bladder, or resulted in obtaining amounts less 
in 5 ee. Dog 7 must be excepted, but in this animal, the vessels of only 
one kidney were clamped. 
The permanent effect of the ischemia on the quantity of urine was 
lable and no generalization ean be made. 
The urine chlorides were decreased in the majority of cases, no change 
occurring in Dog 7, and only a temporary decrease in Dog 8. . 

No noteworthy change was observed in the specifie gravity of the urine. 

Albumin, a few red cells and many kidney cells were present in the 
urine during the first week. The red cells usually were absent after twenty- 
four hours. Kidney cells persisted for frem five to twelve days. Albumin 
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was present for from three weeks to four months. In one dog an operation 
after the disappearance of albumin from the urine eaused it to reappear. 
Casts could be found only with difficulty. 

Although we followed the total nitrogen and the urea of the urine, the 
results were so variable because of the vomiting, anorexia, ete., that they 
proved nothing. The results in general suggested what might be predicted, 
that during the period following the operation, in which the animal showed 
symptoms and a high blood urea, there was a decreased elimination of urea 
and total nitrogen 

During the time that the kidney vessels were occluded, the kidney would 
swell and become dark in color. On releasing the clamps, the normal color 
of the kidney would slowly return, appearing normal at least throughout the 
visible surface of the kidney. 

Anatomie changes of the kidney oceurred after a thirty-minute ocelusion 
of the blood vessels of the kidney, but the changes were more extensive fol 
lowing a sixty-minute occlusion. Both kidneys were not usually injured to 
the same degree and different portions of the same kidney were not affected 
alike. In most sections, the inner portion of the cortex manifested more 
injury than the subeapsular portion. It was impossible for us to arrive at a 
generalization as to whether or not the tubular epithelium was affected more 
than the glomerular. The results show that anatomically, the occlusion of 
the blood vessels of the kidney results in a degenerative process that leads to 


what is commonly called a ‘‘small white kidney.’ 


DISCUSSION 


To us, one of the most striking findings in these results is the marked dif 
ference in the reaction of the kidneys of the same animal to the identical pro- 
eedure. Since we are certain that the clamps did not slip, that no permanent 
injury of the renal artery or vein resulted from the clamping, and that it was 
not the same kidney in different dogs that showed the most atrophy, the only 
way we can account for this difference is, to assume that the collateral cireula 
tion of the least injured kidney was superior to that of the other kidney. 

In a general way the effect of ischemia on the anatomy of the kidney as 
observed by us, confirms the observations of Guthrie, and of Eisendrath and 
Strauss, and is to be expected in view of the effect of prolonged ischemia on 
parenchymatous tissues in general. We were surprised to find that a suffi 
cient amount of kidney tissue frequently survived a sixtv-minute ischemia to 
maintain the animal in a normal condition for five months after the acute symp 
toms disappeared. Our observations of the development of what apparent]; 
appears to be a secondarily contracted kidney, directs attention to the faet tha‘ 
such a process occurred in our experiments independent of systemic infection 
Thus the ¢hanges are to be accounted for purely by the ischemia, which ma 
be further prolonged by a ‘‘postanemic’’ spasm following removal of. tl! 
clamps (Carlson and Stoll). Can these observations be related to the view « 
Volhard"; that the changes in acute nephritis are due to an ischemia produce 


by a toxic agent that causes spasm of the vas afferens? 
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It is obvious from our results that a picture simulating acute parenchy- 
matous nephritis can be produced in the dog by occluding the blood vessels 
of the kidney for thirty minutes or more. Hence, it is possible for us to studs 
the effect of such a nephritis on gastrie secretion. 

Our results further show that in operations on the kidney neither clamps 
nor forced traction should be applied to the kidney pedicle for prolonged 
periods of time—certainly not longer than thirty minutes. Our observations 
may account for some of the small white kidneys found at autopsy, or by a 
second operation, in those cases in which the kidney had been previously oper- 
ated upon. 


SUMMARY 


Ischemia of the kidney for periods of from thirty to sixty minutes in 
the dog causes degenerative changes that frequently result in the formation 
of a ‘‘small white kidney.’’ Both kidneys are usually not affected to the 
same extent, the most probable explanation for the difference being a vari- 
ability in the amount of collateral circulation. Dogs may or may not sur- 
vive a thirty to sixty minute period of ischemia of both kidneys. The ma- 
jority, however, survive an ischemia of forty-five minutes. The symptoms 
that result from such a procedure are vomiting, anorexia, asthenia and 
anuria. Albumin and cells (kidney cells, red and white blood cells) are 
present in the urine for varying periods of time. Albumin persists for from 
one to four months. The blood urea is always increased, and in the cases in 
which a severe reaction occurs, it may be as high as 0.300 em. We believe 
that this method for the production of nephritis is most satisfactory for the 
study of the effect of nephritis on gastric secretion, or on other physiologic 
processes, in which it Is necessary to avoid the use of toxins or chemicals, 


vhich per se might complicate the result. 
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STUDIES ON NEPHRITIS 
Il. GASTRIC SECRETION IN NEPHRITIS 


By E. T. McEnery, M.S., M.D... Jacop Meyer, M.D., ann A. C. Ivy, M.D. 
Cnicaco, IL. 


(x occurrence of gastrointestinal disturbances in the course of nephritis 
is well recognized by clinicians. The symptoms have been ascribed to an 
edema of the gastric mucosa, and also to the influence of the uremie condi 
tion on the central nervous system. Von Noorden' suggests, a greater part 
of the symptoms are due to the action of toxins on the gastrointestinal mucosa 
In eases of anuria, numerous observers’ have noted that substanees usuall) 
excreted by the kidney are eliminated by the alimentary tract. Of these 
substances, the most irritating is ammonia, which is formed in the intestine 
by the decomposition of the urea that is eliminated. The feces in uremic 
diarrhea contain much ammonia. 

Several writers have reported the results of gastrie analysis in cases ot 
acute and chronie nephritis with edema and in the acute relapses of inter 
stitial nephritis. Biernacki* found that the secretion of HCl, rennin and pep 
sin to be diminished. Von Jaksch*® noted a deficiency in HCl Von Noorden' 
found an excess of HCl after meals in four out of nine patients with acute 
nephritis. Krakow* observed that in twenty-six cases of diffuse nephritis 
HCl was never absent and was diminished in eight cases. Zipkin® recorded 
similar results in twenty three cases. One of Von Noorden’s assistants (M 
Dapper) studied gastric secretion in fifteen renal cases. In three, there was 
an absence of free HCl; in seven it was diminished; and in the others it was 
normal. 

We have sought to determine the changes that occur in the seeretio) 
of gastric juice in cases of nephritis in man and in Pawlow poueh dogs o1 
the production of an experimental nephritis without the use of toxie agents 


METHOD 


In our experiments on animals Pawlow pouch dogs were used. Th 
nephritis was produced by occluding the blood vessels of the kidney f 
various periods of time. 

Van Slyke and Cullen’s modification of Marshall’s urease method wi: 
used for determining blood urea. The same method was used for determi) 
ing the urea of the gastric juice, the free acidity of the gastrie juice bei! 
neutralized completely and the combined acidity in part, so that the acidit 
was not more than 0.009 per cent. We always set up two tubes, o1 


(a) with gastrie juice plus enzyme, the other (b) with gastrie juice witho 
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STUDIES ON NEPHRITIS 56: 
enzyme. We subtracted the latter result from the result obtained in ‘ta 
in order to arrive at a correct figure for urea. This was necessary because 


gastric Juice contains ammonia. 


EXPERIMENTAL OBSERVATIONS 


The Effect of Experimental Nephritis on Gastric Secretion—Two Pawlow 
pouch animals were studied. After a preliminary control period, during 
which the gastrie secretory response to a standard meal and 1 mg. of his- 
tamine was determined, the blood vessels of the kidneys were clamped forty- 
five minutes; a procedure that causes nephritis.* Following the clamping of 
the kidney vessels, the blood and urine were studied simultaneously with the 
gastrie response to a meal and to 1 mg. of histamine. 

It is quite clear from the results shown in Table I that the type of acute 


nephritis produced by our procedure decreases, but does not abolish, the 


TABLE I 


THe ErFrFectr OF NEPHRITIS CAUSED BY OCCLUSION OF THE BLOOD VESSELS OF THE KIDNEY 
ON GASTRIC SECRETION 


PAWLOW Povcu Docs 


BEFORE KIDNEY INJURY AFTER KIDNEY INJURY 
pog METHOD OF GASTRIC SECRETION GASTRIC SECRETION 
EXCRETING — ; - —— REMARKS 
AMT. FREE TOTAL AMT. FREE TOTAL 
GLANDS C.C. ACID ACID C.C. ACID ACID 
Dog 3 Meal 25 87 110 11 37 76 Dye elim. 34%. 
Histamine 16 SO 1D) iS 16 S7 Blood urea, 
1] 21 37 0.141 gm. 
Dog 9) Meal IZ y1 79 s 33 65 Dye elim. 38%. 
Histamine 1] +) 85 6 30 71 Blood urea, 


0.112 gm. 


SECOND CLAMPING 
Meal 12 70 95 10 60 78 Dye elim. 32%. 


Histamine Is $1) 65 11 30 57 Blood urea, 
0.053 gm. 


Histamine secretion collected for two hours, 
Meal secretion collected for two heurs. Acidity expressed in clinical units 
Results recorded before kidney injury are averages of at least ten meal responses and 
histamine responses. 
After kidney clamping we give typical experiments as the dog would not eat at all 
awe The histamine responses are averages, Normal dye elimination in these dogs was 
m 85 to 90 per cent. 


TABLE II 


EFFECT OF INCREASED BLOOD UREA ON THE UREA CONTENT OF GASTRIC JUICE 
PawLow Povcn Docs 


BEFORE KIDNEY INJURY AFTER KIDNEY INJURY 
DOG UREA IN. UREA IN UREA IN. UREA IN REMARKS 
BLOOD GASTRIC JUICE BLOOD GASTRIC JUICE 
ig 9 0.057 0.113 0.060 
0.054 0.114 0.132 
0.035 0.012 After recovery 
0.038 0.014 
0.050 0.026 Clamped kidneys 
0,052 0.024 again 14 hr. 
0.046 0.017 
g 3 0.024 0.010 0.030 0.015 
0.027 0.011 0.080 0.026 


0.141 0.039 Death 
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TABLE III 


EFFECT OF INTRAVENOUS INJECTION OF UREA ON THE UREA CONTENT OF GASTRIC JUIC 
PAWLOW Povcu Doags 


UREA IN JUICE BEFORE|UREA IN JUICE AFTER 
ssa Sala REMARKS 


INJECTION INJECTION 
Dog 1 ; 10 mg. 92 mg. Secretion stimulated by 
histamine 
Dog 2 2 mg. 69 mg. Secretion stimulated by 
histamine 
~ Dog 3 10 mg. 20 mg. Secretion stimulated by 
histamine 
Dog 4 0 mg. 2 mg. 5 min. after 
19 mg. — a 
7 mg. 1 se ee 
> mg. ee 
Secretion stimulated by 
histamine 
Two grams of urea in 20 e.c. of normal salt solution were injected intravenously. The 
urea in the juice is expressed in milligrams per 100 c¢.c. of juice. Dog 4 had a pouch of the 
entire stomach, which made it possible for us to collect large quantities of secretion at 
five minute intervals. Repeated this experiment four times with similar results, the highest 


concentration appearing during the 10 to 20 minute period. 
*Nephritis had been produced in this animal by clamping the kidney vessels two month 
previous to this experiment Dogs 2. 3 and 4 were normal. 


secretory response to a meal. Only typical results are shown in the table 
of the response when the animal ate the entire meal. As recovery occurred 
the response gradually returned to normal (Dog 9%). No permanent damage 
of the gastric glands resulted 

Histamine was used to determine whether or not the gastrie glands were 
fundamentally intaet. This procedure could be and was used when the anima! 
refused food. Both animals when they were sick, ie., manifested anorexia, 
some vomiting, and a high blood urea, responded to histamine, but not nor 
mally, the amount of secretion being decreased more than the acidity. As 
recovery occurred the response returned to normal. This further shows that 


no permanent damage of the gastric glands resulted. 


Urea in Gastric Secretion.—While ascertaining the effect of intravenously 
injected urea per se on gastrie secretion, which is negative in the doses used, it 
was found that small amounts of urea (0 to 10 mg.) are present normally in the 
secretion of a Pawlow pouch. We then decided to ascertain if any quantita 
tive relationship existed between the urea concentration of the blood and gas 
trie secretion. 

The results shown in Tables II and III show that the higher the concen 
tration of urea in the blood, the higher the concentration in the gastrie juice. 

Although it would be very interesting to find whether or not a definite 
ratio exists, we have not as yet attempted to answer this question. Man) 
more observations than we have made would be necessary to establish such a 
ratio. It is interesting to note (Table III) in this connection that the animal 
in which most urea was eliminated in the gastric secretion was Dog 1 with 
experimental nephritis. The result on Dog 4 in Table III suggests that there 
is a latent period of about five minutes before elimination by the gastric 


mucosa is initiated. 
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TABLE IV 


GASTRIC SECRETION IN PATIENTS WITH NEPHRITIS 
LACTOSE-TEA MEAL 


GASTRIC SECRETION: 


PATIENT REMARKS 
FREE ACID TOTAL ACID 
Case 1. Mrs. L. G. trace 20 N.P.N.-53.2 mg. 
Chronic interstitial nephritis Urea N-25.8 mg. 
Non-N-Salt free diet Creatinine -1.5 meg. 


Chloride 509 mg. 
Case 2. Mrs. R., age 59 »1) 95 
Chronie interstitial 
nephritis with hypertension 


Case 3. Mrs. D. 25 30 
Chronie nephritis 
Case 4. Chas. K. 15 65 N.P.N.—-153.1 mg. 
Nephritis with edema Urea N -122 mg. 
Chronie Uric acid —6.2 mg. 
Age 18 Creatinine 5.4 mg. 
Patient died, uremia 
Case 5. Age 13 35 75 Blood pressure 204 systolic 
Acute nephritis with edema and 25 30 Patient died 
uremie vomiting 18 28 Analysis of vomitus 
Case 6. R. B. 16 24 N.P.N. —d7 mg. 
Age 14 Urea N-32 mg. 
Chronic nephritis with edema Creatinine —2 mg. 
Chlorides —717 mg. 
Urine albumin —0.6% 
Patients from the service of Drs \. Edwards and Solomon Strouse, Michael Reese 


Hospital, Chicag 


CLINICAL OBSERVATIONS 


The Effect of Nephritis on Gastric Secretion —Kighteen cases of nephritis 
have been studied. 

In six cases (Table IV) the response to a lactose-tea meal was determined. 
ree acid was found in every case, even in Case 5 with uremic vomiting. 

The continuous gastric secretion (not gastrie contents) was examined in 
twelve cases. Free acid was present in three of the cases (see Tables V and 
V1), it being as high as 80 clinical units in a patient that died several days 
later because of the severity of his nephritis. 

The gastrie response to histamine was observed in three cases (Table VI). 
An inerease in the quantity of secretion occurred in every test. An increase 
n acidity occurred in every test except one (F.S.). Two days later, however, 
n the same patient under practically the same conditions histamine caused an 
nerease in acidity. 

Urea in the Gastric Secretion of Patients with Nephritis.—It should be 
ointed out that in collecting gastric seeretion for these analyses the stomach 

as emptied and the contents discarded; the patient was then instructed not 
© swallow his saliva; the secretion was then collected for half an hour, and 
ept under toluol for about four hours before it was possible to examine it. 
secause of the possibility of the contamination of the gastric secretion with 
alivary urea, in spite of our attempts to prevent it, the results cannot be 
onsidered as exact as the results on Pawlow pouch dogs. 
Our findings in patients (Tables V and VI) approximately parallel our 
ndings on dogs (Table II), the higher the blood urea concentration, the 
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TABLE 
CONTINUOUS GASTRIC SECRETION IN NEPHRITIS AND THE AMMONIA AND UREA CONCENTRATION 
OF THE GASTRIC JUICE 
PATIENTS 


GASTRIC JUICI NU. MG. UREA MG. 
ieacumaien FREI TOTAL PER 100 ¢.c. PER 100 C. Tee See 
D. Me L. Age 32 Albumin and easts 
Chronie nephritis. Hyper 32 60 42 } Blood urea \ 125 
tension 15 o7 } Creatinine $.5 
A. Gr. Age 32 Albumin —0 
Chronie nephritis. Hyper No easts 
tension Blood urea —2S80 
Pericarditis with effu Creatinine 12.0 
sion. Died 0) 25 70 m0) 
B. R. Blood urea—150 mg. per 
Malignaney of prostate Nothing but 100 e.e. 
with retention 0 20) mueus 
O. M. Blood urea —37 
Chronie nephritis Creatinine —1.5 
Chronic myocarditis wit! Albumin 
decompensation i |) 9 10 Casts and cells 
M. C. Blood urea —64 
Acute exacerbation of Creatinine —2.0 
echronie nephritis with Albumin 
hypertension 0 22 $i) } Casts 
J. B. Age 34 Blood urea —60 
Acute nephritis with Creatinine —1.8 
hypertension 0 “s 22 7 Albumin 
(‘asts 
Blood 
\. M. Age 63 Blood urea —150 
Chronie nephritis with Creatinine —3.0 
uremia and hyperten Albumin 
sion i) 35 on 27 
Wm. Cy. Age 32 Not enough Blood urea —S0_ 
Chronie nephritis U 7 to examine Creatinine 24 
Albumin ' 
M. RB. Blood urea —124 
Chronie nephritie 0 27 


Cases for Cook County Hospital, Chicago. 


higher the concentration of urea in the gastric juice. The injection of his 
tamine in four out of five tests increased the concentration, and hence the 
elimination, of urea in the gastrie secretion. 

The ammonia content of gastrie secretion of these patients with nephritis 
is in most instances definitely greater than normal, the normal content being 


rarely more than 5 mg. per 100 ¢.c. of juice. 
DISCUSSION 


In eonsidering our results it is necessary to keep in mind the experi 
mental method used by us to produce nephritis and that the results obtained 
by this method might not be comparable to conditions met with in man. Our 
experimental observations show a decrease in gastric secretion during the 
acute manifestations of nephritis, which is readily explained by vomiting 
(dehydration), anorexia, toxemia, and nervous inhibition due to distress. 
This is certainly what one would expect to oceur in acute nephritis in man. 
But it happened that the single case of acute nephritis reported in our group 


of patients (Table IV) showed normal acid values in the vomitus expelled 
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during uremic vomiting. This possibly is an exceptional case; but it shows 
that at least in some cases of uremia the gastric mucosa ean still form gastric 
juice. We cannot say to what extent; but it is probably less than normal, 
judging from our experimental results. 

The occurrence of free acid in the continuous secretion of only three 


out of twelve cases of chronic nephritis, twelve hours after the last meal is 
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unusual, since free acid is present in the continuous secretion of over 80 per 
eent of normal individuals. This demonstrates that there is some depression 
of the gastric glands in chronie nephritis as it oceurs in man. However, the 
gastric glands in the six eases shown in Table IV were still sufficiently intact 
to respond to a lactose-tea meal. It is interesting to note that the three 
cases with edema responded to the lactose-tea meal and that in two of these 
the response was quite normal. We wonder if this observation might not 
be significantly related to the fact that any procedure that tends to produce 
a hydremia augments gastric secretion 

Since we have found that urea is present in small amounts in pure gastric 
juice of normal animals, it is not surprising to find that its concentration in 
gastric juice is increased by any procedure that raises its concentration in 
the blood. 

Chareot and Canti® have reported that urea occurs in the vomitus of 
patients with nephritis. Since urea is present in saliva,’ the significance of 
their observation is questioned.* Our findings on dogs with isolated pouches 
show without question that in nephritis we should expect and do get an 
increase in the urea content of gastric juice. 

Our observations have an obvious bearing on what has been termed 
‘and show that the stomach, as well as other portions 


viearious elimination! 
be considered as one of the eliminating 


of the gastrointestinal tract, must 
organs in cases of nephritis and anuria. 

The high ammonia content of the gastric juice in the patients with 
nephritis might come from the normal source of the ammonia in gastric 
secretion, which is unknown, or from bacterial decomposition of the urea 
in the absence of free acid, provided bacteria cannot decompose urea in the 
presence of free acid. 


SUMMARY 


1. Acute nephritis produced in dogs by occlusion of the kidney vessels 
for forty-five minutes decreases, but does not abolish, the gastric secretory 
response to a meal and to 1 mg. of histamine. 

2. The chronie nephritis that follows such a procedure does not appre 
ciably affect gastrie secretion. 

3. Urea (2 to 10 mg. per 100 ¢.c.) in small amounts has been found in 
the gastric secretion of most of the normal dogs studied. 

4. The intravenous injection of urea causes an increase in the urea in 
the gastric juice; and associated with the inerease in blood urea in experi 
mental nephritis there is an increase in the urea in the gastrie juice. 

5. Although the gastric glands in nephritis are probably somewhat de 
pressed as judged from the continuous secretion, it is clear from our results 
that they will respond to a lactose-tea meal or to an injection of histamine 
We believe, however, that exceptions to this general statement may be found 

6. We have found urea in the saliva and bile free gastrie juice of pa 
tients with nephritis, the urea content of the juice being high usually in thos« 
eases that had a high blood urea content. 


*We have also found urea in bile. 
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7. We believe that these observations have a significant bearing on the 


role that so-called vicarious elimination plays in nephritis and anuria. 
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METHODS FOR PREVENTING THE AGGLUTINATION OF BLOOD BY 
GLUCOSE SOLUTIONS* 


By WaLTer R. PENDLETON, S.B., Cuicaco, ILL. 


| OBSERVED that glucose solutions may cause marked and prompt ag- 
glutination of human blood in vitro. I have been unable to find reference 
to such a phenomenon in discussions of glucose therapy, but do find that it 
is already known among certain laboratory men.’ | wish to present some 
characteristics of the phenomenon, and to give simpie methods for inhibiting 
or preventing its occurrence. My work has been carried out entirely in vitro 
and so such statements as I make are given with full realization of the need 
for still further investigation. 

Williams and Swett? describe glucose reactions occurring within a few 
minutes to one-half hour after glucose injection and ordinarily passing off 
vithin twenty-four hours, the patient suffering from chill, fever and 
marked prostration. It is a question whether blood agglutination might 
not play a part in such a series of symptoms. Williams and Swett stated 
that glucose solutions become acid on autoclaving and that this might be the 

use of the reaction. They found that if the Py of the glucose solutions be 
brought to approximately 7.4 with a potassium phosphate buffer there would 
‘no reaction. Ten per cent glucose solutions were used. 

Stoddard* observed similar glucose reactions which he indicated to be 

no means unusual. He stated that no further reactions oceurred in the 

assachusetts General Hospital during the eight months that had elapsed 
nee they began using a sodium phosphate buffer in the glucose solutions. 
it other refinements were also simultaneously made in the glucose therapy. 
le doubted that there would be enough acid in glucose solutions to cause an 
idosis reaction. Stoddard stated that 500 ¢.c. of the most acid solution 

obtained, Py 4.4, would probably not cause a greater drop than 0.06 in 
e blood Py. His attitude is in accord with observations by Seibert* who 


*Received for publication, June 4, 1926. 
From the Hull Physiological Laboratories, University of Chicago 
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found that rabbits give no reaction on injecting 5 e¢.e. of sterile distilled 
water of Py 4.6. Stoddard used 5 per cent glucose solutions. 

Glucose solutions were prepared for the following experiments by mak 
ing Merek ‘‘Pure’’ glucose to 50 per cent or higher concentration with dis 
tilled water. Heat was applied only for the purpose of bringing about 
solution of the glucose. Portions of the freshly prepared solution were 
diluted in distilled water as desired. Tests were made with my own blood 
In each test whole blood was used immediately after leaving a skin puncture. 
Glucose solutions and blood were measured in the stem of a hemocytometer 
white cell pipette and emptied into the coneave portion of a hollow ground 
slide. The mixture was made to the same volume in each test (about 0.016 
e.c.). Air was blown through the pipette onto the drop long enough to mix 
the materials (2 to 3 seconds). <A cover-slip was placed over the drop. 

The agglutinating power of the following glucose solutions was tested 
5. 7.5, 10, 15, 20, 30, 40, 50, 80, and 100 per cent.* One part of blood was 
used with four parts of glucose solution. Tests showed that this volumetric 
ratio (of blood to glucose solution) gives roughly the maximum agglutina 
tion with solutions of varied concentrations. Solutions containing 5 to 10 
per cent of glucose produced decidedly the most marked gross and micro 
scopic agglutination. Agglutination was progressively decreased with each 
solution of higher concentration. There was no clumping apparent to the 
naked eye with the 20 per cent solution, but microscopie agglutination was 
very definite. The 30 per cent solution showed absolutely no gross clumping 
The 40, 50, 80, and 100 per cent solutions caused a very loose microscopic ag 
glutination. Thus approximately isotonie solutions (glucose content of 5 to 
10 per cent) produced the most marked agglutination. 

The next question is what occurs when a glucose solution is mixed witl 
larger quantities of blood as would take place in the passage of the solution 
into the general circulation? Suecessive tests were made with 7.5 per cent 
glucose solutions using a larger proportion of blood each time. With a ratio 
of blood to glucose solution of 1 to 9 the corpuscles were too much separated 
by volume of fluid to form large agglutinated masses. Using a ratio of 1 to 
4 clumps slightly less than 0.2 mm. in diameter formed. They appeared ver) 
compact under the microscope. Stirring with a teasing needle dissociated 
practically all clumps, but agglutination was still present microscopicall) 
On standing clumps about 0.1 mm. in diameter reformed. With a mixtur 
of equal parts of blood and glucose solutiont the corpuscles showed abso 
lutely no tendeney to adhere to one another, but during the first minute an 
a half about 60 per cent of the corpuscles were crenated, for the main part 
without apparent shrinkage. Crenation was maximum for the series of test 
at this point. With a blood to glucose solution ratio of 9 to 1, there wa 
simply a rouleau formation of seemingly normal erythrocytes. Thus on in 
creasing the blood content of a glucose solution in successive steps a eye! 
occurs in which there is (1) agglutination, (2) absence of agglutination an 
the appearance of marked crenation, (3) rouleau formation of apparent! 


F100 cx of solution contained 100 em. of glucose. 
tAn account of intervening tests is omitted for the sake of brevity. 
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normal corpuscles. The 40 per cent elucose solution produced a similar evele 
but in less distinet steps. 

In further tests it was found that a 5 per cent solution of glucose con- 
taining 0.2 per cent sodium chloride or sodium hydroxide to N/250 strength 
0.016 per cent by weight) would cause no agglutination of blood regardless 
of the relative amounts of the blood and glucose solutions mixed together. 
Qne-half this amount of sodium chloride or of sodium hydroxide was not 
sufficient to prevent agglutination. So less than one-tenth as much of the 
sodium hydroxide (by weight) as of the sodium ehloride was required to 
prevent agglutination. Agglutination by a 40 per cent solution was much 
inhibited but not prevented by 0? per cent sodium chloride and N/250 
strength of sodium hydroxide respectively 

Acids increased the agglutination. In each test blood was used with 
7.5 per cent glucose solutions in the ratio of 1 to 4. Hydrochlorie acid in 
N/1000 coneentration seemed to cause about three times the agglutination 
which occurred in an unacidified glucose control. The presence of citric 
acid in N/50 concentration in a glucose solution converted the blood into 
auite firm elumps about 0.8 mm. in diameter. This was the most marked 
agglutination obtained in the work on glucose. 

A 7.5 per cent glucose solution with N 50 citrie acid content was tested 


ith varied proportions of blood. This gave a cycle almost identical to that 


btained with unacidified solutions except for the greatly increased aggluti 


ation by the acidified solution at its maximum point. It is especially note 
orthy that, regardless of acid content no agglutination persisted when equal 
arts of blood and glucose solution were well mixed. Buffer substances in 
he blood would naturally here greatly diminish the activity of the acid. 

Tests showed potassium acid phosphate and potassium dibasic phosphate 
he antiagglutinating agents as would be expected because of their potas 
im content The Py, of N/15 solutions of these salts is 4.49 and 9.18 re- 
ectively... No agglutinating properties remained in 7.5 per cent glucose 
lutions after adding 1.0 to 1.1 per cent of potassium acid phosphate or 0.1 
0.2 per cent of potassium dibasie phosphate. Here the dibasic salt was at 
st five times as effective as the monobasi¢ salt. An N/50 concentration of 
tric acid necessitated the use of 1.1 to 1.2 per cent of sodium chloride or 
v 0.4 per cent of dibasie potassium phosphate. The buffer agent was 
ch more efficient than sodium chloride in preventing agglutination in an 
d medium but in the absence of acids its effect was about the same. 

A 5 per cent glucose solution containing 0.1 per cent of oxalie acid (a 
ficient amount to prevent clotting) caused a slightly greater agglutina 
n than did the unacidified control. With 0.33 per cent of potassium 
ilate in a 5 per cent glucose solution there was no agglutination. 

Sucrose and glycerin solutions caused an agglutination of blood similar 
that of glucose. Sodium chloride and sodium hydroxide inhibited the 
rglutination. Citric acid and hydrochloric acid increased agglutination. 

lagnesium sulphate and ammonium sulphate each prevented agglutination 
suerose solutions. 

As to a possible relationship between agglutination and ‘‘glucose reac 


ns’’ it might be pointed out that the solutions used by Williams and Swett 
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and by Stoddard, which they found to give reactions, were approximately 
isotonic, a concentration producing marked agglutination by our tests. The 
rise in acidity through autoclaving increases the tendency to agglutination. 
The means used by these authors in preventing the reaction (faintly alkaline 
phosphate buffers) will certainly inhibit agglutination in vitro. Again, 
Karsner and Hanzlick® have shown that many substances which cause ana- 
phylactoid reactions in animals also cause agglutination of corpuscles, al 
though they did not discuss glucose, sucrose or glycerin in this connection. 
Of course, if solutions be made from water infected with organisms which 
Seibert* * has shown to give distilled water reactions there would be an ad 


citional point of controversy in explaining solution reactions. 


CONCLUSIONS 


1. Agglutination of blood corpuscles by glucose solutions may be prevented 


by adding sodium chloride (0.1 per cent to 0.2 per cent), dibasie potassium 


phosphate (0.1 per cent to 0.2 per cent), acid potassium phosphate (1.0 per 
cent to 1.1 per cent), or by rendering the glucose solution slightly alkaline 
(N/250 NaOH 

2. Agglutination may be greatly diminished by the use of a definitely 
hypertonic solution of glucose. 

3. No agglutination will persist if the glucose solution be well mixed with 
an equal or greater volume of blood. This can be accomplished clinically, at 
least in part, by a very slow injection of the glucose solution. 


t- An avoidance of acid glueose solutions will diminish agglutination. 


5. The agglutination phenomenon as presented here is not specifie for 
glucose but will also oceur with sucrose and glycerin. 

6. Agglutination of blood or factors causing the same may possibly be 
responsible for ‘* glucose reactions.’ 


I wish to express a very sincere appreciation for the aid of Dr. A. J. Carlson under 


whom this work was carried out. 
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LABORATORY METHODS 


THE SEDIMENTATION RATE OF ERYTHROCYTES; THE CORPUSCLE 
VOLUME; AND THE ICTERUS INDEX? 


With A StmmeLteE Metnop or Compininc Aut TurRee Tests 
By JONATHAN ForMAN, B.A., M.D., CotumpBus. Onto 


HOSE of us who are engaged in making diagnostic surveys of patients, 
| where many tests are grouped for the sake of thoroughness and the pa- 
tient ’s convenience, find ourselves already overloaded with tests requiring 
a sample of the patient’s blood. We present, therefore, a system of these 
three tests combined in one simple procedure. It has been our personal ex- 
perience that, in the study of the chronie ambulatory invalid, these have 


been of ereat service. 


Methods.—A 5 per cent sodium citrate solution is run into a Sahli hemo- 
clobinometer tube up to the 30 mark. The tube is then filled up to the 100 
mark with the patient’s blood. The tube is inverted several times until the 
citrate and blood are well mixed and the mixture is allowed to stand at a warm 
temperature in a perpendicular position. The time is noted. Readings of 
the height of the red cells are made at the end of thirty minutes and one 
hour. Corresponding corrections of the readings are made if the plasma is 
found to be slightly above or below the 100 mark. It is to be noted that 
the readings made here are of the cell column while the European figures 
are for the plasma column. Upon this sedimented sample we also make a 
reading at the end of twenty-four hours to get the corpuscle volume, and 

e then use the supernatant serum, which has been diluted in an easily 
ileulated manner, to determine the amount of bilirubin in the blood. From 
simple a test then we have the following valuable information: 

1. Sedimentation rate of the erythrocytes. 


2. Corpuscle volume. 


3. Bilirubin content of the blood. 
THE SEDIMENTATION RATE 


The introduction of new tests must always be done with considerable 
esitaney for unless it is of decided value it will naturally be condemned. 
he sedimentation rate of the red blood cells, however, we have found to be 

the greatest value in our own day’s work. The principle upon which it 
sts, moreover, is not a new one. In the days of blood-letting it was ob- 


rved that the red cells would agglutinate more rapidly in certain diseases 
*Read before the Sixth Annual Meeting of the Ohio Society of Clinical Laboratory 

gnosis. 

Received for publication, September 6, 1926. 
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than in others. John Ilunter was the first to record this observation. In 
the past four years, German and Italian workers have studied the question 
carefully and feel that the measurement of this phenomenon gives worth- 
while clinical information. In the past year, several American writers have 
substantiated this. The rate at which erythroeytes settle when citrated 
blood is allowed to stand has been used as a clinical laboratory procedure 
of diagnostic and prognostie worth. An inereased rate is associated with 
pregnancy, malignancy, tuberculosis, and acute inflammatory conditions. 
There is the theory of Fahraeus-Hober that this increased agglutination is 
primarily due to a change in electrical potential between negatively charged 
erythroeyvtes and positively charged bodies in the plasma. Again there is the 


theory that the phenomenon is due to an increase in the fibrinogen content 


TABLE I 
CASE ERIAI READINGS 
wo wo YPE OF CASI ; ; = 
vO. vO. oO M, 60 M. | 24 HR 
1 1959 Married woman, aged 56. Hypertension; constipa 
tion; acute tonsillitis; secondary anemia. 00 is 54 
” 1965 Man, aged 58, Acute exacerbation of cholecystitis 
with stones; purpura hemorrhagica of toxie na 
ture; secondary anemia; myocarditis. 54 oT 33 
1OS5 Woman, 28 years of age. Chronie cholecystitis 
Lane’s kink; constipation; salpingitis acute. on 70 47 
{ 9918 | Woman, always well until 10 days ago. Gastric 
cancer (early); secondary anemia. 87 77 45 
5 9921 |Woman, aged 30, not feeling well for some time 
Came for general examination which was nega 
tive. Small infection on nares, which 12 hours 
later was developed into typical erysipelas. a5 54 40 
( 9926 |Girl, 16 years old. Secondary’ anemia; chronic duo 
denal obstruction; ileal stasis; ptosis of colon. 78 65 15 
° 9997 |Woman, aged 60. Overweight 25 per cent; chronic 
cholecystitis; chronie arthritis; acute exacerba 
tion. 9] 7d 50 
g 2030 Woman, Afro-American, aged 50. Diabetes mellitu 
in extremis; marked secondary anemia. 29 29 28 
9 2049 | Man, 30 years old. Tuberculosis of VIII, IX, X 
and XI dorsal vertebrae. 85 65 14 
10 9052 |Man, aged 44. Lymphatic leucemia; secondary 
anemia. 70 60 18 
11 9066 (Girl, aged 5 years. Pulmonary tuberculosis. S0) 64 57 
12 2069 Retroperitoneal and mesenteric lymphosarcoma; 
ascites. +4 $1 31 
13 2086 Woman, aged 55. Diabetes; nephritis ; gallstones 
with acute exacerbation. 792 61 2e 
14 2106 Man, aged 66. Melanosarcoma with extensive met 
astasis. S6 70 61 
15 9107 Woman, 34 years of age. Mass at the pylorus 
(malignant). SS 78 14 
16 9108 |Man, aged 51 years. Carcinoma of the stomach. 91 79 29 
17 2113 | Woman, aged 58. Secondary anemia; latent jaun 
dice; uleer of duodenum of 13 years standing with 
diverticulum; chronie choleeystitis. 82 66 28 
18 2122 Man, aged 34. Oral and gastric infection with or 
ganism of Vincent’s angina; secondary anemia; 
mvocarditis. 90 75 44 
19 2127 |Woman, aged 29. Marked secondary anemia, and 
pregnancy of 2 months. 8s 78 38 
20 21382 | Woman, 35 years old. Advanced pulmonary tuber 
9 9 28 
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of the plasma. It is also known that increase in the sedimentation rate of 
erythrocytes is accompanied by an increase in globulin. 

As to the exact mechanism behind this test much remains to be learned. 
It appears, however, fairly clear that the changes occur in the plasma pri- 
marily. The various theories of how this occurs may be stated and cor- 
related by quoting from Frosch: 

‘*Primarily, there is a relative increase of globulin and fibrinogen in 
certain diseases. These particular colloids are composed of larger molecules 
than the other usual colloids of the blood. Thus, there is a diminution in 
the eohesive power between the molecules making up the plasma. Further- 
more, these colloids also have a greater absorption power for the alkaline 
salts in the plasma and thus the negative electric charge of the red blood 
cells is diminished, which is conducive to more rapid agglutination of the 
cellular elements of the blood. Briefly, an increase in globulin and fibrinogen 
produces a lower surface tension of the plasma and a more rapid agglutination 
of the red cells, and thus a more rapid sedimentation time in those conditions 


in which these two colloids are increased in the plasma.”’ 


Results.—In order to conserve space only those cases with a reading below 
‘0 at the end of an hour will be presented in the series of the first one hun- 
dred consecutive eases as they were sent to our office by their family physicians 
for a complete clinical, laboratory, and x-ray diagnostic study. There are 
twenty of these in this series. 
In the second and third series of one hundred eases each, the group 
hich fell below 80 in the first hour is of approximately the same size, viz., 
22 in the second series, and 21 in the third series. In these two groups, how- 
ever, we have six eases falling below 80 for whieh we are unable to account. 
These are recent cases and will be followed up to see what becomes of them. 
There are several cases in which the test was of the greatest value; for 
instance, a man, aged sixty-two, in whom we were unable to localize a malig- 
naney, although he presented a somewhat cachectie appearance and had a 
sedimentation rate of 77-59-38. We were so firmly convineed that he had a 
malignaney that we so reported him and asked for a chanee to check up on 
him. In six weeks he developed difficulty in swallowing and we had no diffi- 
culty in finding a cancer of the esophagus. Again a man, aged fifty-three, 
presented a sedimentation rate of 97-87-42, a filling defect at the pylorus, and 
our-plus Wassermann and Kahn test. Because of the pylorie obstruction 
| the statement of Brown that 66 per cent of cancer with evidence of gas- 
trie caneer and positive Wassermann are cases of gastrie cancer, we ignored 
the sedimentation rate and sent this man to a surgeon. <A large luetie uleer 
s resected. We feel now that we would rely upon the sedimentation rate 
as the differential point. Again a highly neurotic man, well known to us, 
came with a pain in the left lower quadrant. All tests and examinations 
were negative except that there was general weakness, a moderate secondary 
nemia, a rapid sedimentation rate (69-47-20), and a spasm of the colon upon 
the administration of the first barium enema. This was absent at the second 
examination. On the strength of the evidenee, an exploratory operation was 
advised but refused for a few weeks. He was then studied by another gastro- 
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enterologist who found nothing new except a further development of the see 
ondary anemia. Upon the combined opinions, he submitted to an exploratory 
operation in about ten days. By this time a mass had appeared in the abdo- 
men. He was found to have an inoperable nonobstructing cancer of the left 
side of the transverse colon. 

Again a woman, aged forty-two, was sent to us by a surgeon to rule the 
gastrointestinal traet in or out of her diagnostie picture. During the past 
six months, she had three attacks of chills, fever, and abdominal pain, and 
diarrhea. Each time she had been attended in a different city and attended 
by a good physician. In each instance it was thought to be ‘‘intestinal flu.’’ 
When she came to us the last attack had occurred during the previous week 
The sedimentation rate was rapid (81-68-35). The gastrointestinal tract was 
negative. There was a trace of albumin and some pus eells in the urine 
These facts compelled us to send her back with a diagnosis of a suppurative 
lesion of one or both kidneys and a request for a urologie examination. This 
was done and a right pyonephrosis was found. 

The sedimentation rate of the erythrocytes is therefore not a specific test 
for any one disease but is obtainable in all conditions in which there is accom 
panying tissue destruction. It has been aptly compared in its use to that of 
the clinical thermometer. We want to urge its adoption by the internist and 
by the general practitioner. The internist, because he does not as a rul 
know his patient intimately, will be given by this test a clue within the first 
hour of their acquaintance as to whether the patient is the victim of any ol 
the tissue destroying diseases. The general practitioner can employ it with 
profit because he may have grown deaf to the constant complaining of th: 
neurotie patient who may in the meantime have developed some important 
pathology. 


THE CORPUSCLE VOLUME 


The reading at which the red blood cells stands at the end of twenty-fou: 
hours is taken as the corpuscle volume. 

In the hemolytic anemias the volume index is increased. 

Textbooks usually set forth the criteria upon which a diagnosis of pel 
nicious anemia is based as (1) high color index, (2) poikilocytosis, (3) nuel: 
ated reds, especially megaloblasts. The variations in hemoglobin readings 
by different methods and different workers make it a very uncertain pr 
cedure in borderline cases unless resort is made to the more complicated an: 
lytical methods which are consuming and require too large a quantity « 
blood. The plus color index, found constantly if our technie is not at fau 
in pernicious anemia, is due to the increase in the size of the cell. They are 
never supersaturated with hemoglobin. The determination of the corpusc!: 
volume is not only more simple and therefore more apt to be correct, but 
is a more basic thing and therefore should be used in the study of all anemias 


= ; volume percentage of cells. ; 

The volume index equals ——_—_—_—- - A plus volume index 
number percentage of cells. 

is a constant finding in pernicious anemia and is present in early cases 


) 


which other qualitative changes are not apparent. 
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A plus volume index together with the absence of free hydrochloric acid in 
the gastric juice is practically pathognomonic evidence of pernicious anemia. 
In the secondary anemias, this information is of value since increase in 
cell volume must precede the increase in Hb content. Given two patients 
with low Hb, improvement is necessarily more rapid in the one having the 


cell volume index nearest normal. 


THE ICTERUS INDEX 
So far as is known, the yellow color of the blood serum in the fasting 
patient is due to the bilirubin. Increase in color can safely be taken there- 
fore to mean inerease in the bilirubin content if the precaution is observed 


to take the sample in the fasting state. Such increases occur in 


ie Hemolytic processes in the body, 
Pernicious anemia 
Hemolytic jaundice 
such as, Hematoma 
Rupture of a viscus 
Malaria 
2. Disturbance in the biliary system, 
Cholangitis 
Cholecystitis 
such as, Cholelithiasis 
Adhesions about the gall bladder 


Diseases of the liver 


In dealing with the chronic ambulatory invalid with diseased gall bladder 
we have not found it of much value because they have come to us in the 
interval between attacks. 

In secondary anemias we find a serum that is paler than normal as a rule. 

At the end of the twenty-four-hour period, after the reading has been 
taken, the supernatant plasma is pipetted off and compared in a Sahli tube 
up to the 10 mark with a standard solution of 1:10,000 potassium bichromate. 
The number of times that the plasma must be diluted to correspond in color 

ith the standard is taken as the icterus index. The normal range is from 
t to 6. It has been found that clinieal jaundice is always present when the 
index is above 15, and invariably absent when it is below. The zone of latent 


Jaundice lies, therefore, between 6 and 16. 


Latent jaundice is an important bit of information— 
1. The prediction of a toxie icterus in 


Pneumonia 

Exophthalmie goiter 

Toxemias of pregnancy 

Following administration of 
a) Chloroform 
b) Arsphenamine 


It has recently been said that this test should be used always in 
connection with antiluetic therapy as it is even more important 
than the Wassermann. 
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2. The detection of passive congestion of the liver due to myocardial 
failure in 
Hleart disease 
Emphysema 
Arterioselerosis 
3. In differentiation of primary and secondary anemias. (Normal 
values are the rule in nonhemolytie anemias. ) 
4. Involvement of liver and biliary passages in the presence of a 
carcinoma. 
®. The differential diagnosis of eases of abdominal colie. Following 
biliary colic the serum bilirubin is elevated, although in about 
60 per cent of cases not to a degree or for a leneth of time suffi 
cient to color the sclera or skin IIere the detection of a latent 


jaundice is of great value. 


The ieterus index is therefore of considerable practieal value It is of 
value in giving quantitative information as to the amount of biliary dysfune 
tion and is at present the best single funetional test of the liver available 


It ean be done easily and readily in the office. It is also of value in the dif 


ferentiation of the primary from the secondary anemias. 


SUMMARY 


A simple method of combining the determination of the sedimentation 
rate of the erythrocytes, the corpuscle volume, and the icterus index has beer 
presented. These tests, when done in this manner, give a great deal of worth 
while information which we should dislike very much to do without in out 


studies of the chronic ambulatory invalid 


A RUBBER MASK FOR DETERMINATION OF OXYGEN 
CONSUMPTION OF THE DOG 


By ALFRED BLALocK, M.D., NasuvitLe, TENN. 


N STUDIES upon the cardiae output of the dog, a great deal of difficult) 
| was encountered in obtaining accurate determinations of the oxygen co! 
sumption due to inability to effect an air-tight connection between the ai 
mal’s mouth and the spirometer. Many methods were tried in attempts 
overcome this difficulty, but none were entirely satisfactory. The most su 
cessful method consisted of the use of a mask which was made of plaster « 
Paris, but it was necessary that each animal have an individual one whi 
was shaped according to the contour of the face. The mask was then cover 
with paraffin, and plastacene was employed to make a good connection b 
tween the animal and the spirometer. In addition to the fact that leaks we! 


*From the Department of Surgery of the Vanderbilt University. 
Received for publication, September 6, 1926. 
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encountered rather frequently, it was unsatisfactory because it required the 
constant attention of one person in order to hold it in place. 

Following the suggestion of Dr. Beverly Douglas, a specially constructed 
mask was ordered from The Baumann Rubber Company of New Haven, Conn. 
It is made of rather easily pliable rubber and has the shape of a funnel. The 
diameter of the smaller end is such as to permit of an air-tight connection 
with a Benedict spirometer. The larger opening is of sufficient size to allow 
its being placed over the animal’s mouth without undue stretching. This, in 
turn, is surrounded by a separate hollow rubber tube which can be inflated 


through a smaller rubber tube leading off from the side. Before applying 





Fig. 2. Hemisection view of mask, 





the mask, the corners of the animal’s mouth are anchored in place by several 
turns of a cireular rubber dam. The mask is then placed over the rubber 
dam, the circular tube is inflated tightly, and an air-tight connection secured. 
lt is very important that the circular rubber dam should not be applied too 
closely to the tip of the animal’s nose, as this would result in respiratory 
obstruetion. 

This method has been used in at least two hundred determinations of the 
oxygen consumption of dogs varying in weight from five to eighteen kilograms, 
and no difficulty has been encountered. In addition to the aecuraey which it in- 
sures, it usually allows the observer to continue with the experiment, since it 

not necessary to hold the mask in place. The amount of dead space is 


almost negligible. 








THE GLUCOSE TCLERANCE TEST* 
By W. B. Lewis, M.D., BarrLe Creek, Mici.t 


i ny glucose tolerance test is daily coming to have a greater significance 
It is of particular value in those early borderline conditions where diag 
nosis is not clear-cut and easy. Richter’ has well said in regard to gallstone 
disease that ‘‘it is not gallstone disease at all on which we should focus our 
attention, but the antecedent condition ot which gallstone disease is only a 
late complication.’’ And likewise, in disturbances of carbohydrate metabolism 
it is not the well-developed condition of diabetes that we should be most 
interested in, but those early changes before the damage becomes great. 

Several methods for detecting the prediabetic state have been proposed 
In 1914, Peter Bergell’ of Berlin, stated that the urine of a prediabetic free 
of sugar had a greater solvent power for cupric hydroxide than normal urine 
We have used this test extensively. A report of this work will appear later 
Concerning some eases, it gave early and valuable information. In many 
others it did not. 

In 1918, S. R. Benedict® proposed his sodium picrate method for normal 
sugar in the urine, and on the basis of results with this method he drew the 
conclusion, ‘‘If the total sugar elimination amounts to more than one and a 
half grams per day, the diet should be altered until this figure is reached as 
the upper limit.’’ 

In 1922, Folin and Berglund! adapted the Folin and Wu?’ blood-suga: 
method to the determination of the normal sugar in the urine and published 
their classical research on carbohydrate metabolism. Their normal suga: 
method was not proposed as a prediabetie test, but rather the contrary; it 
showed that the reducing substances of normal urine are mainly not dexrtros: 
hut, ‘‘First, foreign, unusable, carbohydrate materials present in grains, veg 
etables and fruits; and second, decomposition products due to cooking, can 
ning and baking of such food. The sugar of normal urine consists, therefor 
of a motley variety of carbohydrate products and carbohydrate derivatives 
including di- and polysaecharides.’’ Therefore, the elimination of one or tw: 
grams of such substances per twenty-four hours is not an indication of tl 
prediabetic state but dependent almost entirely on the diet. 

It is the use of this method of Folin and Berglund for the study of tl 
urine in conjunction with blood-sugar curves following the ingestion of de» 
trose that we believe gives one the most reliable information regarding ear! 
disturbances of carbohydrate metabolism. 


*Read before the Fifth Annual Convention of the American Society of Clinical Patt 
wists at Dallas, Texas, April 15, 16 and 17, 1926. 
tFrom the Clinical Laboratories of the Battle Creek Sanitarium, 
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THE GLUCOSE TOLERANCE 


METILOD 


TEST 


» 
Te) 


l. At 7:00 a.M., patient empties the bladder and drinks one glass of water. 


2. At 8:00 a.M., one-hour specimens of urine and fasting blood sugar are 


obtaines 


Patient is then given 100 gm. of pure dextrose dissolved in water 


with the juice of one lemon and made up to 200 ¢.c¢., also one glass of water. 


3. At 8:50 A.m., blood and urine specimens are obtained. 


f. At 9:00, 10:00, 11:00 and 12:00 0’cloek, blood and urine specimens are 


colleeter 


Blood 


specime 


reagent. 


l. 


Nn 


sugar 


is tested for 


is determined 1 the 


sugar, 


first 


Kolin 


qualitatively 


and 


Wu 


with 


method. 
the Folin-MecEllroy' 


Then, on the basis of the amount of reduction obtained, the urine is 


Kach 


diluted and the sugar determined quantitatively by the Folin-Berglund nor- 


mal sugar 


relatively simple 
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Fig. 1. Normal. These curves are typical of over 100 obtained from 
students and others. Fasting blood sugar of 80 to 100, rising to a maximum 
at one-half hour, usually less than 150; then rapidly falling, usually below the 


starting point at the second or third hour and then rising to near the starting 


point 
The urinary sugar when expressed in mg. per hour forms a curve that 
corresponds closely with the blood-sugar curve. In this normal it is 10, 9, 10, 


16, 18. and 15 mg. per hour, relatively very constant. Jf is this close paral 
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leling of the urinary sugar Curve with the blood-sugar curve that I wish to ca 
special attention to. 

Fig. 2. Slight disturbance. In this case the patient had had a long 
siege of boils for over a year without making any progress in getting rid « 
them. The fasting blood sugar is 111 and rises to a maximum of 182 at the 
second hour and at the third is still above the starting point. The urina 
sugar closely follows this; starting at 9 mg. per hour it rises to 372 at t! 
third hour. Following the test he markedly lowered the carbohydrates in his 
diet, and in three weeks the boils had disappeared and have not returned 


nearly a year. 
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Fig. 3. Moderately severe disturbance. This is an interesting case, 
showing the diagnostic value of the test. A fasting blood sugar of only 135 
and no increase of sugar in the urine. Her main complaint was that of easily 
tiring and weakness. Had no suspicion of diabetes. At one hour the blood 
sugar reached a maximum of 333 and at three hours was still 174. The urin- 
ary sugar curve is very similar, showing at the second hour a maximum of 
§.6 gm. 
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Fig. 2 


Kig. 4. Severe disturbance. This patient also had not been diagnosed 
us a diabetic, although the fasting blood sugar was 213. There was a high 
renal threshold as there was no increase above normal of the urinary sugar. 
A typical diabetic blood-sugar curve which at the end of four hours is still 


“86, with large amounts of sugar in the urine. 


DISCUSSION 


1. Our results confirm Folin’s in showing that there is a very definite 
renal threshold for dextrose. 
Until the renal threshold is passed, the amount of reducing substances 


in the urine is relatively very constant. 
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The average healthy individual does not exceed this threshold and there 
is, therefore, no increase of normal sugar in the urine above 40 or 50 mg. 
per hour as a maximum after taking 100 gm. of dextrose. We, therefore. 
have adopted this figure as our maximum normal limit. 

2. Practically all of our cases showing a fasting blood sugar of 130 or 
more, by the tolerance test, showed some degree of disturbance of earbohy- 


drate metabolism. Therefore, a fasting blood sugar of 130 should be looked 
upon with grave suspicion 
3. But, what is even more important from the diagnostic standpoint is 
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Fig. 3 


the large number below 130 blood sugar that show disturbances of earbohy 
drate metabolism of varying degree, some quite severe. Approximately 32 
per cent of our series of 600 on sick people. 

A fasting blood sugar within the usually accepted normal limits is ther 
fore no guarantee that disturbances of carbohydrate metabolism are not 
present when the organism is subjected to a slight strain, as in the tolerance: 
test. 

4. Because of the need of more frequent testing of carbohydrate me 


tabolism, I would suggest, based on the results in this series. the following as 





or 


ed 
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a preliminary test that may be carried out by any physician: Give the 
patient 100 gm. of dextrose with instructions to save the urine for one hour 
previous to taking it, in the morning, without breakfast, and for four hours 
following, in hourly periods. Have the patient bring these specimens to the 
physician’s office where he will run a qualitative sugar test on each, and 
from this he will get a very good idea whether any abnormality is present. 
If there is, then have a laboratory equipped for blood chemistry do a ecom- 
plete tolerance test 
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Fig. 4 
». In this series the test was found of value in the following conditions: 


1. Diabetes mellitus. 

Renal diabetes. 

3. Hyperthyroidism. 

4. Furunculosis. 

.. Pruritus. 

6. Testing the susceptibility of near relatives of diabeties. 
7. Pituitary disturbances. 

8. Hypoadrenalism. 

9. Arthritis. 
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10. Organic and functional nervous diseases. 
11. Vagatonia. We get a very characteristic curve in this condition. 
The condition has not been very generally recognized and rela- 
tively few cases are reported in the literature. In collaboration 
with Dr. M. J. Nielsen, of the neurologic department, such a group 


is being studied and a report of this will appear soon. 


SUMMARY 
1. A combination method of blood sugar and normal sugar in the urine ts 


described. 
2. Normal sugar in the urine is quite constant when expressed in milli 


erams per hour. 
3. Some individuals with a normal fasting blood sugar show a disturbed 
carbohydrate metabolism. 
4. Individuals with a fasting blood sugar of 130 or more nearly always 
show disturbed carbohydrate metabolism. 
5. Various diseases and eonditions in which a dextrose tolerance test is 
indieated are mentioned. 
6. A simplified preliminary test for more general use is advoeated. 
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DISCUSSION 


Dr. Carl Spohr.—I would like to ask whether Dr. Lewis makes any variation in t 


amount of glucose administered. 

Dr. Wm. G. Exton.—It would be better if it were standardized. If we could get ou 
data together in the same terms it would mean more. 

Dr. A. H. Sanford.—tThe standardizing of the administration of glucose reminds me « 


Dr. Wilder suggested, and never tried, to my knowledge. There is a litt 


something that 
We could make up the 


difficulty in getting a patient to swallow a solution of glucose. 
quired amount of glucose in the form of stick candy; this would be a pleasant form for 


administration. 


Dr. F. W. Hartman.—The whole question of the glucose tolerance test is involved 
As I understa: 


the curves are difficult to interpret even when based on blood examinations. 


“+ 


Dr. Lewis, his curves are based on urine examinations, and this we believe would make 
, 


curve still more difficult tu diagnose especially since the kidney after a time builds u| 


tolerance to glucose and we may get values in the blood as high as 400 mg. per 160 


before any appears in the urine. 
Dr. W. B. Lewis (closing).—I was very much interested in Dr. Exton’s remarks. A 
procedure of this kind should be standardized; that is, normals established with the tech 


described, and the interpretation based on these results. It makes the interpretation of ¢ 


results more uniform. 
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Intravenous administration, as mentioned by Dr. Hartman, may give us more accurate 


results, although after giving the glucose by mouth in a large number of eases the results 
ave been very uniform and satisfactory. Certainly it is more easily carried out and lessens 
the possible objections to more frequently ; ne the test. 

In regard to the amount of glucose administered. After having tried the test on a large 
number of students, I believe the variations of the curve due to weight are slight. It there- 
fore adds to the simplicity of the test to always give 100 gm., and if quite commonly 
adopted would be a step in standardizing the test as suggested by Dr. Exton. 


A MODIFIED DIGESTION ACID FOR NONPROTEIN NITROGEN 
DETERMINATION 


By Martin Dupray, B.S., M.S., Hurcurson, KANsAS 


YEVERAL digestion mixtures have been suggested for total nonprotein 
S nitrogen determinations in blood. That of Folin and Wu’ is probably 
the best known and most used. The only fault of their mixture is the ten- 
dency to form precipitates in the cooled digest. Part of this precipitate 
silica) is insoluble in water and sometimes causes trouble in color compari- 
son because of turbidity. 

[ have found that perchlorie acid* may be added to sulphurie aeid, giving 
a very efficient digestion acid that does not form a precipitate on cooling. 
It is prepared as follows: 

Kifty ¢.e. of distilled water are placed in a small flask, and 46 @.e. of 


‘ 


sulphuric acid, nitrogen free, specific gravity 1.54, are added slowly while 
stirring. The mixture is cooled. Then 2 ¢.c. of perchlorie acid, 60 per cent, 
and 2 ¢.e. of phosphoric acid, 85 per cent, are added and the solution mixed 
and transferred to a glass-stoppered bottle. The phosphorie acid is added 
to prevent a precipitate of WO, in blood filtrates prepared by the tungstie 

acid method of Folin and Wu. The solution keeps indefinitely. 
One e.c. of the above digestion mixture is used for 5 ¢.e. of blood filtrate 
n the method of Folin and Wu. The digestion is carried out as in the Folin 
and Wu method. The digestion is a little more rapid than with the Folin 
nd Wu digestion acid. The digest will often not be completely colorless 
hen hot, but will retain a slight lemon vellowish tinge due to chlorine. 
This color is readily distinguished from the yellowish brown color due to 
the last traces of undestroyed organic matter. The faint yellowish color 
rapidly fades on cooling, leaving a clear colorless solution. No precipitate 
orms on cooling and the digest may be cooled to room temperature before 
adding water. The test is carried out otherwise as in the Folin and Wu 
technic. It may be nesslerized direct, or the ammonia may be aspirated or 

istilled off as desired. 
REFERENCE 
‘olin, O., and Wu. H.: Jour. Biol. Chem., 1919, xxxvili, 81. 


For the use of perchlorie acid in macrokjeldahls see Mears, B., and Hussey, R. E., Jour. Ind. 
and Eng. Chem., 1921, xiii, 1054. 


*From the Dupray Laboratory, Hutchinson, Kansas. 
teceived for publication, September 28, 1926. 








OXYGEN THERAPY. A METHOD OF ADMINISTRATION 
AND APPARATUS 


By Pau. Roru, M.D., Barrte Creek, Micnu. 


XYGEN therapy is indicated primarily for the relief of anoxemia and 
O various disturbances to which it leads. The seriousness of the effects 
of oxygen want has been appreciated only in recent years and the clinician 
in general still needs to be awakened to the advantages and effectiveness of 
the more modern and improved methods of oxygen administration. 

The surprisingly slow progress made in the therapeutic uses of oxygen 


from which so much has been justly expected ever since that element was 


discovered, is due, as well stated by Haldane’ to: (1) ‘‘Failure to under- 
stand both the immediate and the remote effects of oxygen want.’’ (2) 


‘*Failure to appreciate that the longer the period of want of oxygen lasts, 
the greater is the progressive damage done to the central nervous system, 
heart, and other organs and the slower and more difficult does recovery be 
come. A deficient oxygen supply to the body, if allowed to continue, is un 
doubtedly a matter of very serious moment to a patient, and should be pre 
vented, if this is at all possible.’’ Haldane further says: ‘*‘Anoxemia is not 
cnly always dangerous, but its injurious effects may soon become irreparable 
though the anoxemia may have been effectively corrected.’’ 

When this was written, seven years ago, this author remarked: ‘‘It 
seems evident that there is a wide field for the therapeutic use of oxygen, 
and probably oxygen will before long become one of the commonest reme 
dies.’’ Today oxygen is, as vet, anything but a common remedy in spite of 
its having been for years a very common article obtainable at a relatively 
low cost 

It is hoped that every clinician now knows that the feeding of oxygen 
in whiffs from a rubber bag or from a tank, is obsolete and, with but rare 
exceptions, useless. In most cases it should be administered by the hour or 
half hour at least, more or less frequently repeated, and often as continu 
ously as possible 

The possibility of obtaining in certain cases definite results from even 
shorter periods of administration must not be disregarded. For instance 
H. Simon? reports that in six of ten eases with nephritic and arteriosclerotic 
hypertension, a permanent lowering of the blood pressure was obtained as 
the result of inhaling for six to eight minutes, several times a day usually, 
about six liters of oxygen per minute. 

The ideal method of oxygen therapy is by means of a specially built 
room, the atmosphere of which is mechanically regulated to contain from 30) 


paper read before the Fifth Annual Convention of the Americar 
Dallas, Texas, April 15, 16 and 17, 1926. 
Battle Creek Sanitarium. 


*Abstracted from 
Society of Clinical Pathologists at 
From the Research and Metabolism Laboratories of the 
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to 60 per cent of oxygen with no excessive amount of CO, or moisture and 
maintained at a desirable temperature at all seasons of the year. Sueh 
facilities are necessarily elaborate, costly to install and to operate. For- 
tunately excellent results are obtainable by less elaborate equipments. 

The simple methods of oxygen feeding by means of a mask, mouth- 
piece, or nasal tube, while suitable for short periods, as in emergeney work, 
have generally been found to seriously interfere with the comfort of the 
patient. Nevertheless, such means will never be entirely ignored in the 
absence of better ones. Attention should be called to the fact that there 
are now scattered all over the land a large number of respiration appara- 
tuses for the estimation of the basal metabolic rate. Without any modifiea- 
tion they are very suitable oxygen feeders, though they require much at- 
tention when used for this purpose. 

The comfort of the patient must be considered as well as the efficiency 
of the method of administration, therefore, any contrivance which interferes 
with the movements of the patient, especially of the head, are objectionable 
because they invariably become intolerable in prolonged use. 

The bed tent deseribed by Hill and also by Barach and Binger has been 
reported to be very practical and efficient. The chief disadvantage of the 
full bed tent is that it does not allow free access to the patient to tender usual 
nursing eare and treatment, without suspending the oxygen feeding. It is also 
more cumbersome and wasteful of the oxygen required to maintain an adequate 
concentration. 

The hood or head tent proposed by the writer and previously deseribed® 
lias continued to give entire satisfaction. The skirt of this hood is made fuller 
at the lower part making it possible to enclose the head, shoulders and arms, 
{ desired. Fig. 2. 

Analyses have shown that with a subject weighing 70 kg. a flow of oxygen 
of 3, 4, 5, 6, or 7 liters per minute will maintain in the hood approximately and 
respectively 30, 40, 50, 60, or 70 per cent of oxygen. Immediately after the 
hood is properly adjusted, oxygen is freely admitted in the apparatus for 
ibout one minute. The flow is then reduced to that necessary to maintain 
rom 40 to 50 per cent concentration of oxygen in the air inhaled by the 
patient. Barach has confirmed the fact that concentrations of oxygen ex- 
ceeding 70 per cent become harmful when breathed for a long period of time.* 

The administration of oxygen in a hood or tent enclosing the head only, 

also the shoulders and arms, presents the following distinct advantages: 

The comfort of the patient is not interfered with because the movements 
of the body or of the head are not restricted by mouth or nasal connections 
or the use of a mask. 

The administration of oxygen at any desirable concentration is easily 
secured and uniformly maintained, chiefly because it is relatively easier to 
keep well ventilated a small hood than a tent covering the entire bed, or a 
larger enclosure of any kind. 

The patient is readily accessible at all times for general care and treat- 
ment, which ean be administered without interfering with the oxygen feeding. 
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The air and oxygen supply is readily maintained pure and sweet. The 
fouling by gases from the bowels, or by other noxious emanations from the body 
surface, increased often by the application of compresses, fomentations, packs, 
diathermy or of dressings and ointments, is avoided. 

The hood ean also be more easily kept comfortably cool, thereby securing 
the distinct therapeutic advantages of cold air, which is a valuable respira- 
tory and eardiae tonic. At the same time the patient can be cared for in a 
properly heated room, thus avoiding the dangers of exposure to cold. 

This method of administration has proved to be efficient while the cost of 
operation is minimized. Such a simple and transportable equipment as the 
one here described can readily be installed at the residence of the patient. The 




















Fig. 1. 


demand for such facilities already exists in practically every hospital an 
medical institution. 

The introduction and operation of an equipment for oxygen therapy dé 
mands intelligent supervision. For plausible reasons, the clinical pathologis' 
will probably be more often consulted than anyone else and his expert cooper 
tion enlisted for this purpose. 

It is safe to predict that oxygen therapy, properly conducted in its legit! 
mate field of usefulness, will save more lives than resuscitation apparatus ha‘ 
or ever will in emergency work. 

This oxygen therapy outfit (Fig. 1) is a reconstruction of the apparati 


previously desecribed.* The purpose of the builder* was to dispense with tl 


*Warren E. Collins, 555 Huntington Ave., Boston, Mass 
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use of the cabinet and group the various parts into a more compact and more 
easily transported unit. Ile also devised for this apparatus a remarkably 
efficient and quiet-running ventilator operated by a universal motor 

To the left of this ventilator is the air cooler which is filled with pieces 
of ice the size of one or two fists, over which the air passes directly instead 
of through metal coils. This method of air refrigeration was suggested by 
Dr. Alvan L. Barach.*| A U-shaped trap drains the cooler. The other large can 


on the right contains the soda lime for CO absorption. 




















The flow of oxygen is measured by means of a special **Oxweld’’ reducing 
lve which indicates on the smaller dial the flow in liters per minute. The 
ash bottle tvpe of flow meter previously described’ is also shown In Fig. 2. 

Chis will answer the purpose with the use of any ordinary reducing valve. 


Barach also advised to admit the fresh air in the hood through the per- 


forated tube formerly used to remove the expired air. The fresh cool air is 


; 


feature, the writer believes that the ideal position for the perforated « 


hus blown directly toward the face. While this presents an advantageous 
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livery tube is, as shown in Fig. 1, above and behind the head of the patient. 
It is there out of the way, does not obstruct the view through the large single 
celluloid window and facilitates the handling of the hood preparatory to or 
during treatment. Besides, if the fresh air is introduced from the rear it 
will not meet the intermittent current of expired air coming from an op- 
posite direction, mixing with it more or less and reducing its oxygen concen 
tration before it can be inhaled. The expired air will thus be more readily 
carried away from the vicinity of the nose or mouth and, being warm, will 
tend to rise toward its outlet at the top of the hood. 

Fig. 2 shows above, mounted on a board, the very simple apparatus de 
scribed by Binger® for the rapid determination of oxygen. With it the con- 
centration of oxygen in the inspired air in the hood can readily be ascer 


tained as frequently as necessary. 
SUMMARY 


1. Deficiency of oxygen supply in the living tissues soon results in grave 
disturbances, which often are more easily prevented than relieved. 


2. Oxygen should become one of the commonest remedies. 


3. The advantages of oxygen administration in a small tent or hood, en- 
closing the head only, are discussed. 

4. This method permits the administration of oxygen in combination with 
the therapeutie use of cold air in a properly heated room. 

5. The apparatus ean quickly be installed in any home as well as at thi 
hospital and operated from an ordinary electrie light socket. 


6. Several additional improvements in the apparatus are presented. 
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Ropert A. Kitpurre, M.D., Anstract Epiror 


Kendall, A. I., and Keith, H. R.: Nature of the Soluble Proteolytic Enzyme of B. Pro- 
teus. Jour. Infect. Dis., March 3, 1926, xxxviii, No. 3, 1938. 


A report of a quantitative study of the changes induced in velatin by the solubli 
nzyme of B. proteus. The proteolytic enzyme of this organism produces a rapid change in 
e gelatin molecule of the tryptic rather than peptie type, the rate and extent being equal 

even greater than that of commercial trypsin under parallel conditions. 

Study of the flora of nurslings (Kendall, A. I, Day, A. A., and Walker, A. W.: 
Chemistry of the Intestinal Flora of Nurslings. Jour. Infect. Dis., Mareh, 1926, xxxviii, 
No. 3, 200), indicate that the nitrogenous changes induced by bacteria are slight. Proteol 
vsis of bacterial origin is minimal. The striking change is a pronounced utilization of glu 

se and lactose, principally the latter. 

In artificially fed infants (Kendall, A. I., Day, A. A., and Walker, A. W.: Chemistry 
the Intestinal Bacteria of Artificially Fed Infants. Jour. Infeet. Dis., March, 1926, 

xxvilil, No. 3, 205), the feces induce putrefactive changes in sugar-free mediums and fer 
ntative changes when carbohydrates are added. 

In adults (Kendall, A. I., Day, A. A., and Walker, A. W.: Chemistry of the Intestinal 
ra of Normal Adults. Jour. Biol. Chem., March, 1926, xxxviii, No. 5, 211), the chemical 
ture is one of unexpected uniformity in the nitrogenous changes. 

Moderate proteolysis occurs in mediums containing no utilizable carbohydrate which is 
arly entirely suppressed when carbohydrates are added. 

When the intestinal flora contains B. acrogenes capsulatus there is marked proteolysis. 

When abnormal numbers of gas bacilli are present (Kendall, A. I., Day, A. A., and 
Walker, A. W.: Chemistry of the Intestinal Flora of Man Containing Abnormal Numbers 
f Gas Baeilli. Jour. Infect. Dis., March, 1926, xxxviii, No. 3, 217), the outstanding fea 
ture is marked proteolysis accompanied by extensive deaminization resulting in the accumu 
tion of ammonia in the culture. 

In earbohydrate-containing mediums these activities are almost entirely suppressed. 

The influence of insulin upon the utilization of glucose in the diabetie suggested the 
study of its possible effect on nonglucose-fermenting bacteria (Kendall, A. I. : Nonglucose 
‘ermenting Bacteria and Insulin. Jour. Infect. Dis., October, 1925, xxxvii, No. 4, 329), 

entirely negative results. 

The results of the adding insulin to milk-glucose-insulin eultures of B. bulgaricus and 
5. acidophilus, as shown by detectable increase in titratable acidity, were indefinite and 

ain an open question (Kendall, A. I., and Ishikawa, M.: Effect of Insulin on Cultures 
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B. Bulgarieus and B. Acidophilus. Jour. Infect. Dis., October, 1925, xxxvii, No. 4, ¢ b. 


Peters, J. B., Bulger, H. A., Eisenman, A. J., and Lee, C.: Concentration of Acids and 
Base in Normal Plasma. Jour. Biol. Chem., January, 1926, lxvii, No. 1, 141. 


With the primary purpose of obtaining an insight into the mechanism of the changes 


the blood and tissue hydration in nephritis, the authors report an intensive study of three 
ars’ duration. 
In all eases chloride and bicarbonate, and in most eases the proteins of the plasma 
> determined. Additional studies were added as they seemed indicated. 
This, the first of a series of papers, describes in detail and at length the experimental 


ds and technie employed and these cannot well be abstracted without almost a tran 


scription of the entire paper. 
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| 1 a study of normal individuals the following conclusions were formulated: 
I tot s, bicarbonate, ride, phosphate, and protein wer 
ti 
The difference betwer total ise and the sum of the base-combining powers of the 
acids enumerated gives a en e 4 the organie acid and sulphate. The latter is present 
evhe ‘ ts yY sg thre Indetermimned wid must be 7 tically eq valent t 
va 
Normal seru contains 147 to 161 millimols of monovalent base, 138 to 148 millimol; 
if this base being « bined with the four acids, protein, bicarbonate, chloride, and— plu 
phate. For hospital patients these limits should probably be extended to 145 to 167 for tota 
base and 135 to 155 for total aeid. e organic aeid never exeeeded 20 millimols in norma 
persons 
There is a general tendency for protem, bicarbonate, and chloride to reeiproeate 
their changes in the maintenance of a constant level of acid and total base. 


When t CO_ tensi e ‘ ased fron 0 to 60 mm. at ‘ Rie II, Eisenman, A, .| 
Bul eT, II Ss ana Peters, J P.: The k feet ot CO Tension on the Coneentration of t! 


Acids of the Plasma of Oxygenated Blood. Jour. Biol. Chem., January, 1926, Ixvii, No. 1 
159), the sum of the base-combining powers of the acids HCO, plus Cl plus protein of th 
plasma of oxygenated blood increases about 2 millimols. In this ehange HCO, inereases 
s, the extent being dete ned chietly by the hemoglobin concentration or volume ¢ 
the blood cells. The average change of plasma volume amounts to -0.6 volumes per e¢ 
e the bas mbining power of the proteins diminishes about 0.8 mm. 

Cl deereases by a t 2 s. Because base does not traverse the cell membra 
the loss of water from plasma to « s results in a concentration of base that neutralizes tl 
excess | 

The general conception that arterial and venous blood differ as regards electrolyte eq 
libria only in so far as they contain more or less carbon dioxide and oxygen is errone 

Peters, J. P., Bulger, H. A., and Eisenman, A. J.: IIT, The Differences Between Arter 


and Venous Blood. Jour. Biol. Chem., January, 1926, Ixvii, No. 1, 165 


Arterial and venous blood may contain also different amounts of water and chlor 











nd the carbon dioxide absorption curves may also differ. The changes that oeceur whil 





blood is traversir the tissues affect the different components to different degrees and 







determined. 





e end-result on the plasma acids is an average alteration of 2.5 millimols, usu: 







) 


an increase. The maximum variations encountered were +5 and —2.5 millimols. 






Venous obstruction leads to a transfer of water from the blood to the tissues a1 
neentration of the proteins (Peters, J. P., Bulger, H. A., Eisenman, A. J., and Lee, ¢ 
IV, The Effect of Stasis, Exercise, Hyperpnea, and Anoxemia; and the Causes of Tet 






Jour. Biol. Chem., January, 1926, Ixvii, No. 1, 175). In brief, vigorous exercise, consid 





n excess of carbonie acid are formed and the serum P,, falls. Chlor 





remains unchanged. Bicarbonate cedes some base to the organie acid, but the major port 






of the latter is neutralized by base yiélded from the tissues. 
; nae 





d rapidly symptoms of tetany appear when the Py 
risen not more than 0.2. Although the total CO, falls, the CO, capacity is unaltered. 


If over-ventilation is produ 








Organie acid is considerably increased. The base required for neutralization of for 






ds is largely derived from the chlorides, which are diminished. 





The reaction of electrolytes to oxygen-want varies according to the respiratory res} 





Any given disturbance of electrolyte equilibrium evokes a train of reactions in al 





ther electrolytes tending to restore equilibrium, 
o conditions are reported (Peters, J. P., Bulger, H 
Eisenman, A. J., and Lee, C.: V, Miscellaneous Pathologie Conditions. Jour. Biol. ¢ 





Studies in various patholo 













effects of vomiting are highly variable and probably depend on the nature of 






vomitus, the severity and duration of the emesis, and the degree of inanition pré 






The most frequent result is a reduction of chloride with or without a reduction of 














The bicarbonate level is irreeular. 
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Vomiting of HCl is not essential for this picture as it was encountered with esopha- 
eeal obstruction in the absence of vomiting. 

In a series of infections bicarbonate was generally about normal. In pneumonia it is 
usually normal while chloride is almost invariably low. 

Anemia and polyeythemia have no characteristie influence on the acids or base of the 
serum, 

In diabetes Peters, J. P., Bulger, Hl. A.. Eisenman, A. J.. and Lee, c.: VI, Studies 


if Diabetes. Jour. Clin. Invest., Deeember, 1925, il, No. 2, 167). Ketosis of considerable 


imeols 


pli 
tota 


everity may develop without appreciably affecting the bicarbonate of the plasma. In these 


ases chloride is usually reduced and the base required for the neutralization of the organic 


acta acid is evidently derived from the chloride, 
in 3s In severe diabetic acidosis the base required for neutralization of ketone acids is ceded 
hy both biearbonate and ehloride. Chloride reduction may occur very rapidly and without 
2 uugmented ehloride excretion, indicating that the ehloride ion is merely transferred to the 
f tl tissues. In profound diabetie toxemia the salt content of the blood and probably of the 
lo. ] tissues is seriously depleted. The bearing of these phenomena on the treatment of diabetic 
f th toxemia, ketosis, and acidosis is discussed in this paper. 
are In nephritis (Bulger, H. A., Peters, J. P., Eisenman, A. J., and Lee, C.: VII, Fae 
4 tors Causing Acidosis in Chronie Nephritis. Jour. Clin. Invest., February, 1926, ii, No. 3, 
eons 213), it appears that a reduction of total base and an increase of undetermined acids are 
the most significant factors causing acidosis in chronic interstitial and arteriosclerotic 
ra nephritis phosphates being less important. The degree of acidosis seems greatly influenced 
. #] by variations of plasma chloride. With high chloride bicarbonate may be extremely low. 


Beeson, B. B., and Church, J. G.: Superficial Yeast Infections of the Skin and of Its 
Appendages. Arch. Dermat. and Syvph., May, 1926, xiii, 644. 


The authors review the literature of yeast infections of the skin, call attention to the 
reasing number of cases reported, and report their study of a case of interdigital infec 
i? tion 


Cases with a geographic, well-marked border along with a loosened fringe of epidermis 





uuld be studied with yeasts in mind. 
Many cases called ‘‘intertrigo’’ may be due to yeasts. Yeast infections seem capable 
producing a variety of skin lesions and in lesions identical from a clinical standpoint dif- 


rent yeasts may be found. 


( McLean, A. B., and Sullivan, R. C.: Blood Sugar in Status Thymicolymphaticus: A New 
Theory as to the Cause of Sudden Death. Am. Jour. Med. Se., May, 1926, clxxi, No. 
. % 659. 
The clinical picture in cases of status death being somewhat similar to that seen in 


nsulin shock,’’ blood sugar determinations were made and a marked hypoglycemia found. 


In three eases the blood-sugar values were 42, 52 and 57 mg. per 100 e.e. In one case of 
prarenal hemorrhage 25 mg. were found. In six eases of convulsions produced by condi 


ms other than status thymicolymphaticus, and in six cases where determinations were 
ade within one-half hour of death, normal values were found. 
Acute suprarenal insufficiency is suggested as the immediate cause of sudden death in 


tus thymicolymphaticus. 


Hager, B. H., and McGath, T. B.: Etiology of Incrusted Cystitis with Alkaline Cystitis. 
Jour. Am. Med. Assn., Oct. 31, 1925, Ixxxv, 1352. 


Cultures from the urine in this condition gave a constant growth of a bacillus having 

general characteristics of the bacillus found in the nasal discharges from ozena (Salmo- 

lla fetida), but which possesses sufficient cultural differences to cause the authors to re- 

vard it as a distinct species to which they give the name Salmonella ammoniae. The organ- 
is capable of breaking urea into ammonia and carbon dioxide in a very short time. 


The organism was found consistently in seven cases and when injected into the blad 
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ders of guinea pigs in whom a chemical cystitis had been induced, an alkaline incrustation 
was produced. 

Hager, in a later paper (Hager, B. H.: A Contribution to the Etiology of Calcareous 
Pyelonephritis. Jour. Urol., February, 1926, xv, No. 2, 133) demonstrated that this organ 
ism ean invade the kidney pelvis and, under favorable conditions, produce a ealeareous 
pyelonephritis. 

Greenwald, H. M., and BEliasberg, H.: The Pathogenesis of Death from Burns. An 


Jour. Med. Se., May, 1926, clxxi, No. 5, 682. 


In two cases which presented a marked hypoglycemia experiments on rabbits (10) dem 
onstrated that the cause of death in these animals may be divided into two stages: a. 
Initial stage due to shock and accompanied by hyperglycemia due to hyperactivity of th 


suprarenals; b. Secondary stage, due to degenerative changes, particularly in the supra 


renals. The administration of adrenalin is indicated only in the secondary stage of supra 


renal exhaustion. 


McQuarrie, I., and Shohl, A. T.: A Colorimetric Method for the Determination of the 
P 


of Cerebrospinal Fluid. Jour. Biol. Chem., December, 1925, lxvi, 2. 


i 

The authors devised an apparatus (made by the Empire Laboratory Supply Co., New 
York), on the principle of the Van Slyke apparatus whereby loss of CO,, contact with air, and 
transfer are all avoided. 

The apparatus is figured in the paper. 

Method.—Measure into the apparatus as many tenths of e¢.c. of Hastings’ indicate: 
solution (0.0075 per cent phenol red) as of ¢.c. of spinal fluid which it is expected to us 
Connect the upper capillary tube directly to the lumbar puncture needle by means of a rub 
ber tube bearing a glass Luer adapter previously sterilized, observing sterile preeautions tli 
while. Allow the fluid to escape under its own pressure through the side of the three-way 
stopeock which has been turned so as not to be connected with the apparatus. When all air 
has been removed from the capillary tube, allow the spinal fluid to enter the apparatus b 
turning the stopeock and holding the bulb in such a position that its mereury level is at « 
very slightly below that in the sampling tube. The flow of spinal fluid is stopped when tl 
desired amount has entered. Place a pincheock at the lower end of the apparatus. Immers 
in a water-bath at 38° for five minutes and compare with the biecolorimetrie standards. 

A comparison of the blood and spinal fluid shows that the two normally have the sa 


Pu: 7.35 to 7.40 + 0.02. 


Shivers, C. H. deT.: Clinical Value of Bismuth in Treatment of Syphilis. Arch. Dermat 
and Syph., October, 1924, x, 414. 


The author concludes that: 

1. Bismuth should not be substituted for arsenic in primary or secondary syphilis, e% 
cept in patients resistant to arsenical treatment. 
2. Bismuth is effective, clinically, in the treatment of all forms of tertiary syphilis. 

3. In the treatment of neurosyphilis, bismuth in some cases has proved itself superi 
to arsenic. 

t. Bismuth should be tried in all patients who do not tolerate the arsenicals. 

5. Bismuth should be given with caution in all patients with faulty elimination. 

6. The absorption of this drug should be carefully studied, and if possible, the numlx 
f treatments given should depend on the roentgenologie findings. 

He reports three cases in which chills, headache, bleeding gums, and a sense of oppres 
sion in the chest were noted due to a cumulative toxic effect. 


Taccone, G.: A Cerebrospinal Fluid Test. Pediatria, February, 1926, xxxiv, 131. 


A five per cent solution of bichromate of potash is heated and filtered, and after cool 
ing, a number of drops of trichloracetic acid equivalent to the number of cubic centimeter 
of the solution are added. The reagent thus prepared will keep indefinitely. Addition 0 
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trichloracetic acid may also be made as occasion requires. For example, from three to four 
drops of the acid may be added at the time to the three to four c.c. of the solution of bi 
chromate of potash which are necessary for each test. Into a test tube of one centimeter 
n diameter which contains from three to four e.c. of the reagent is introduced one-half of 
me c.c. of the cerebrospinal fluid which is intended for examination and which has previ 
ously been freed from blood. The cerebrospinal fluid should be added drop by drop to the 
walls of the tube by means of a fine pipette during gradual application of heat in such 
nanner that the two fluids are superimposed but are not mixed. 
A positive reaction is said to manifest itself primarily by the formation in the zone of 
ontaet of the two fluids of a ring which in the cerebrospinal fluid of sufferers from men 
ngitis becomes immediately denser and thicker than that produced by normal or by meningo 
encephalic types of cerebrospinal fluid, in which the quantity of albumin is either normal 
or is only slightly increased (sinee density and height of the ring are in direct proportion to 
amount of albumin contained in the cerebrospinal fluid), and, secondarily, by persistence of 
a ring which appears more or less thick and dense in cases of acute meningitis, and weblike 
in encephalic and medullary forms with scattered meningeal lesions. A negative reaction is 
leelared to reveal itself by a total disappearance of the ring. 
In a number of cases in which the test was applied by the author the reaction invari- 
bly yielded a positive result in acute meningitis, while in other pathologie conditions of the 
ntral nervous system, in which the prineipal lesions involved the nervous tissue in particu 


ar, it demonstrated the altered composition of the cerebrospinal fluid. 


Garrod, L. P.: On the Action of Certain Alleged Intestinal Antiseptics. Brit. Med. Jour., 


February 27, 1926, 567. 
Method.—About half a gram of feces is placed in a large sterile tube of known weight 
d accurately weighed. Sufficient sterile water is added to give a convenient dilution, such 
as 1 in 50. Complete emulsification is carried out by forcing the fluid in and out of a long 
-vringe with a wide-bore needle (this process will do in two minutes what will occupy a 
echanical shaker half an hour). Decimal or other convenient dilutions are then made from 
the emulsion, and from each of the last two, three, or four dilutions 0.1 ¢.c. is sown on to 
arge plates, previously dried thoroughly (at least 5 per cent of the water in the medium 
ng evaporated by standing on a 55° C. oven), and spread until the fluid sown has been 
bsorbed by the surface of the medium, leaving it dry. After incubation the colonies are 
inted, and the results expressed in millions of living organisms of each type per gram of 
Cultures made by this method yield uniformly spaced discrete colonies, and, apart from 
r value as affording quantitative results, are superior to those made by the ordinary 
thod. 
The syringe employed for emulsification and the 0.1 ¢.c. pipettes for sowing had to be 
cially made for the purpose. 
That the numerical accuracy of the results can be relied on was shown by duplicating 
process, consistent results being obtained. 
Four preparations—Dmol, Kerol, Yatren, and Izol—described as intestinal antiseptics 
given by mouth when examined by the procedure above, were without appreciable influ 


on the number of living aerobie organisms in the feces. 


Gross, M.: A Method of Reading Microreactions Macroscopically. Klin. Wehn., Feb. 19, 


1926, v, 342. 


The following method was used in the performance of the Meinecke flocculation test: 

After the reagents are mixed in a glass dish a loopful of the mixture is taken up in a 
tinum loop measuring 0.04 em. in diameter and inserted in a cork. The cork is then 
ed in a test tube containing a small amount of wet cotton and may be incubated in a 

as desired. 

In this perpendicular position most of the liquid collects in the lower third of the loop. 

Readings are made by holding the tube against a window and looking through the loop. 
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Corley, R. C., and Denis, W.: The Determination of Calcium in Tissues, Feces, and Milk. 


Jour. Biol. Chem., Decemln A 1925, Ixvi, No ae 601, 


Method for the Determination of Calcium in Tissues-—Ten em. of finely ground tissue 
together with 50 ec. of 0.1 N sodium hydroxide ar placed in a large Pyrex test tube 
25> x 200 mm.) graduated at 60 ee. The tube is covered with tinfoil and autoclaved 
for two hours at a temperature of 180° C. by which treatment practically complete solu 
tion is effected. The solution is now rendered strongly acid by the addition of concen 
trated hydrochloric acid, diluted with distilled water to a volume of 60 @.e., allowed to 
stand for at least thirty minutes, then filtered by suction through a Gooch erucible provided 
with a mat of ealcium-free asbestos fiber or filter paper. We sometimes centrifuge the 
ereatly facilitates 


liquid before attempting to filter, a procedure which while not essential 
the latter operation. 

At this stage the solution should be clear and absolutely free from suspended parti- 
les; the color, however, varies greatly from the light yellow given by muscle to the 
lark reddish brown noted when liver is used. An aliquot of the solution (usually 15 
ce. in the case of normal tissues) is measured into a 50 e.e. eonieal centrifuge tube, a half 
volume of 4 per cent ammonium oxalate solution is added, and the reaction is made al 


kaline to methyl red 


by the cautious addition of concentrated ammonium hydroxide. This 
precipitation should be made shortly after filtration, as if the filtrate is allowed to stand 
too long the color gradually deep ns and the further procedure becomes more difficult. 
After standing for at least one hour the precipitate is centrifuged down, and the super- 
natent liquid is poured off as completely as possible without disturbing the precipitate. 
This precipitate is now dissolved in 5 ¢.c. of approximately normal suiphurie acid and 
titrated at room temperature with 0.1 N potassium permanganate until pink, and after a 
period of five to ten minutes there are added 5 e.c. of a 4 per cent solution of ammonium 
xalate. As soon as the solution is perfectly clear 5 ¢.c. of water are added, and the reac- 
tion is adjusted to the neutral point of methyl red by the cautious addition of concentrated 
monium hydroxide, using approximately normal hydrochloric acid for back titrations if 
e reaction has passed the neutral point. 
After standing for one hour or longer if convenient the precipitate is centrifuged 
wn, the supernatant liquid poured off as completely as possible, and the calcium oxalate 
washed with 30 to 35 e.c. of ice-cold water, centrifuged again, and after decantation of the 
ish water, the precipitate is dissolved in 5 e.c. of approximately normal sulphurie acid, the 
tube placed for five minutes in a water-bath at 70° C., and the solution then titrated with 
N potassium permanganate. 


The blank titration given by the sulphuric acid is subtracted. Since 1 e.c. of 0.01 N 


tassium permanganate is equivalent to 0.2 me. of calcium, the calculation is as follows: 
0.2 x 60 100 
me. per 100 gm. sample titration . " ‘ 
me. per 3 P aliquot sample in gm. 


Using a 10 gm. sample of tissue and a 15 c.e. aliquot this equals the titration times 8. 
Method for the Determination of Calcium in Milk and in Feces.—The autoclave method 
s been applied successfully to the determination of calcium in milk and in feces, although 
1 account of the smaller amount of protein and other hydrolyzable organic matter present it 
s found necessary to modify the procedure somewhat. 
One e.c. of cow’s milk, 5 e.c. of human milk, or 1 gm. of feces, is introduced into a large 
test tube and autoclaved for one hour at 160° C. with 50 e.c. of 0.01 N sodium hydroxide 
ition. The remainder of the procedure is identical with that described for muscle. 
Method for Determination of Calcium in Bone.—After the broken bone (in weight from 
° to 10 gm.) has been digested in the autoclave with 50 e.c. of tenth normal sodium hydrox- 
ide, the alkaline liquid is carefully poured off, and the remaining inorganic framework is dis- 
lved by the addition of about 15 ¢.c. of concentrated hydrochloric acid. The acid and 
alkaline extracts are combined, diluted to a known volume, and the calcium determined in an 
aliquot by the procedure described for the other tissues. 
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Campbell, W. R.: Quantitative Determination of Dihydroxyacetone. Jour. Biol. Chem., 


January, 1926, Ixvii, No. 1, 59. 


Solutions. 

Dihydroxyacetone.—A 1 per cent solution is prepared by dissolving 1 gm. of dihydroxy 
acetone, previously kept in a desiccator, over phosphorus pentoxide until no further loss 
weight occurs, and making up to 100 e.c. with distilled water. A few drops of toluene or ot 
xylene are added and well shaken. The solution keeps a week. 

Dihydroryacetone 0.01 per cent solution.—This solution containing 0.1 mg. per e.e. is 
made by diluting 1 ¢.c. of the foregoing solution to 100 e.e. with distilled water in a volu 
metrie flask. For the preparation of solutions containing 0.05 mg. per e.c. and 0.2 mg. per 
e.c. a 200 e.c. and a 50 e.c. volumetric flask is used respectively. A few drops of toluene ar 
added. The dilute solution should be made daily. 

KMn0O, solution, 0.2 N.—This is made up in the usual way, using 6.524 gm. of pur 
potassium permanganate per liter of distilled water, allowing to age for a few days, filtering 
and titrating against a known quantity of 0.1 N sodium oxalate solution with 5 e.c. of cor 
centrated H,SO, in a volume of 150 e.c. at 70° C. 

KMn0, solution, 0.01 N.—This solution is made fresh daily by diluting 0.2 N KMnO 
solution to twenty times its original volume. Its titer should be carefully checked by test 
against an 0.01 N sodium oxalate solution, freshly diluted from 0.1 N sodium oxalate solu 
tion, to which 1 e.c. of 50 per cent H,SO, has been added, and the solution kept at 70° C 
during titration. 

Sodium Oxalate Solution, 0.1 N.—The solution is made from United States Bureau 
Standards sodium oxalate recently dried at 110° C. for three hours and kept in a desiecat 
Six and seven-tenths gm. of the pure dry salt are weighed out, dissolved, and made up to 
f concentrated H,SO, facilitates solution. 


liter with water. The addition of 5 c.c. 

Sodium Oxalate Solution, 0.01 N.—This is made by accurate tenfold dilution of tl 
preceding solution of 0.1 N sodium oxalate. 

Phosphate Molybdate Solution.—To a liter beaker containing 35 gm. molybdie acid ai 
5 gm. sodium tungstate add 200 e.c. of 10 per cent sodium hydroxide and 200 e.e. of water 
Boil vigorously twenty to forty minutes to expel ammonia, and cool. Dilute to about 350 e 
add 125 e.c. of concentrated (85 per cent) phosphorie acid, and dilute to 500 c.e. 

Colorimetric Method.—After suitable dilution of the fluid containing dihydroxyaceto 
2 c.c. of the diluted solution are mixed with 2 ¢.c. of the phosphate molybdate solution in 
Folin-Wu blood-sugar tube and boiled in a water-bath for fifteen minutes. The tube is t 
cooled in running water. The contents of the tube are diluted to 25 ¢.c. and compared it 
colorimeter with the color developed from a suitable standard solution of dihydroxyacet 
similarly treated. Standard solutions containing 0.5, 0.1, and 0.2 mg. of dihydroxyacet 
per c.c. furnish suitable standard colors. Standard solutions of glucose are not quite satis 
factory owing to a slight difference in the quality of the colors. 

Comment.—The unknown should not be less than three-fourths, nor more than one ar 
one-half times the strength of the standard, as the colors do not exactly match if these lir 
are exceeded. 

When blood is being examined the tungstic acid filtrated as prepared by Folin and W 


> 


is used. To 2 c.c. of oxalated blood 14 e.e. of water, 2 e.c., of 10 per cent sodium tungstat 


» 


and 2 e.c. of 24 normal H,SO, are added in the order given, mixing after each addition, a1 
well shaken and filtered after standing ten minutes. The filtrate is used undiluted in t! 
method as described above, and a correction applied for the glucose and other reducing sul! 
stances in the filtrate. When a standard set at 20 mm. is used, the amount of the unknovw 
is read off on the graph and 0.05 mg. is subtracted. This purely empirical correction allows 
for glucose and other reducing substances in the filtrate. 

Volumetric Method.—Two c.c. of the suitably diluted solution are boiled fifteen minut 
with an equal quantity of the acid phosphate molybdate solution and then cooled. The fu 


ther procedure consists in reoxidizing the undiluted blue solution in the cold with 0.01 








Chem., 


‘droxy 
loss 


, SF OF 


pun 


Prine 


MnO 





ABSTRACTS $0] 


KMnO, solution from a recalibrated burette graduated in 149 ec. One and fourteen hun 
dredths ¢.c. of 0.01 N KMnO, equal 15 mg. of dihydroxyacetone itself; or, using a Folin-Wu 
blood filtrate, 1.14 ¢.c. of the permanganate solution equal 1 mg. of dihydroxyacetone per c.c. 
I original blood. 

In carrying out this titration the permanganate solution is added slowly drop by drop, 
vith shaking, to the cold blue solution until all blue color just disappears, leaving a colorless 
water-clear solution. Titrating to the first pink tinge is unnecessary as the disappearance of 
the blue color furnishes a satisfactory end-point. When the quantities of dihydroxyacetone 

large, 1 e.c. of 4 N H,SO, may be added to dissolve the oxide of manganese formed. 


Scott, W. J., and Leonard, V.: Hexylresorcino! in the Treatment of Pyelitis of Infancy 

and of Childhood. Am. Jour. Dis. Child., February, 1926, xxxi, 241. 

Report of a clinical study. The drug was administered as a 2.5 per cent solution, a tea 
spoonful (0.1 gm.) t. i. d., the dose being gradually increased to 0.2 or 0.5 gm. t. i. d. 

No toxie effects were noted. Occasional intolerance, evidenced by cramps and diarrhea 
lisappearing upon decrease or withdrawal of the drug. The dose may be continued indef 
nitely. 

On the basis of clinical experience with hexylresorcinol in the treatment of pyelitis in 
hildren, it is believed that it is at times a distinct addition to the therapeutic measures 


retofore avoided. 


The striking improvement in the general health and nutrition, frequently observed in 
Idren taking hexylresorcinol, does not seem to be entirely depend nt on the control of the 
nary infection, for it may oceur long before there is any noticeable improvement in the 


al condition and is sometimes the most impressive effect of the treatment. 
To obtain the best results, treatment should be persistent, the fluid intake should not 


increased, and so should be avoided during administration of the drug. 


Leonard, V., and Frobisher, M.: Clinical Application of Hexylresorcinol in Urology with 
Observations on the Significance of Surface Tension in Urinary Antisepsis. Jour. 


Urol., January, 1926, xv, 1. 
The successful application of hexylresorcinol in the treatment of chronic infections of 
the urinary tract depends therefore upon the strict observance of four factors; all of which 
ar a distinct relationship to the surface tension of the urine. 

1. The dosage must be adequate (0.6 grams three times daily). On smaller doses there 
iy be insufficent reduction of the surface tension of the urine. 

2. The fluid intake must not be increased for this not only dilutes the active hexylre 
inol in the urine but renders even that dilution less effective than it would be otherwise, 
raising the surface tension. 

Sodium bicarbonate must be avoided for this drug raises the surface tension of the 
so markedly as to rob it of its bactericidal properties. 

1. The course of treatment should be uninterrupted and sufficiently prolonged. The 
anisms which are most resistant to surface tension changes in the test tube (B. coli 
ip) are most resistant to the action of hexylresoreinol in the urinary tract. Chronic B. 
infections ordinarily require from sixty to ninety days continuous treatment on doses 
.6 gram (4 eapsules) three times daily. Chronie coceus infections, on the other hand, 
clear up completely with startling rapidity (forty-eight hours) and ordinarily require 


than three weeks treatment. 


Elvehjem, C. A., and Hart, E. B.: Quantitative Methods for the Determination of Iron 
in Biologic Materials. Jour. Biol. Chem., January, 1926, Ievii, No. 1, 43. 


Standard Iron Solution—Dissolve 0.7 gm. of ferrous ammonium sulphate (dried to 
nstant weight) in 100 c.e. of distilled water and add 5 e.e. of concentrated sulphuric acid. 
arm the solution slightly and add potassium permanganate until the iron is completely 
dized. Dilute the solution to 1 liter. One e.c. of the standard iron solution equals 0.1 
g. Fe. 
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\ 10 per cent solution of potassium thiocyanate. 

N/5 Potassium Permanganate Dissolve 6.30 om. of the salt in distilled water and 
lute to 1 liter 

Hydrochlorie Acid.—Concentrated, free from iron. 

Nitric Acid.—Coneentrated, free from iron. 

Molybdate Solutio { solution of ammonium molybdate prepared in the usual man 


er on which a blank iron determination has been made to insure its freedom from iron. 
Forty pe cont Nolution o KOT. Prepared to be iron-free by making a 40 per cent 


solution and allowing to stand for several days, decanting the iron-free solution from the 


Procedure.—A sample of the material to be analyzed is weighed out so as to contai 


“4 I 


between 0.1 to 0.5 mg. of Fe. In the case of liquid milk 50 ¢.e. are used and evaporated t 


dryness. The sample is then earefully ignited in an electrie furnace. A platinum dish is 
preferable for the ignition although a previously ignited and acid-washed porcelain evaporat 
ing dish may be used successfully. The ash is taken up in about 10 e.c. of HO and 5 e.c 
of concentrated HCl and allowed to stand for several hours. The residue is filtered off an 
n the usual manner, which consists of adding con 


the phosphorus removed from the filtrate 
eentrated NH,OH until the solution becomes cloudy, clearing up with concentrated HNO, i 


t 


exeess. Thirty ¢.c. of ammonium molybdate solution is added, digested on a water-bath a 
65° C. for one-half hour, and the yellow precipitate of ammonium phosphomolybdate filtered 
off. The precipitate is carefully washed with dilute HNO, (9 ¢.c. HINO, in 100 e.c. HO) t 
insure the removal of the last traces of iron to the filtrate. Redigestion is not necessary as 
the small traces of phosphorus remaining in the filtrate will not interfere. The solution is 
brought almost to a boil and 40 per cent KOII (iron-free) is added until no further precipi 
tate forms; usually about 20 e.c. are required. The solution is boiled for several minuté 
to remove the ammonia present The solution is allowed to eool and if the hydroxides d 
not settle properly a few e.c. of KOH are added and heated further. The precipitate 
filtered off on an asbestos Gooch crucible, which has been carefully washed with HCl, b 
decanting with clear liquid first and finally adding the precipitate to the Gooch erucibl 
The precipitate is washed with very dilute KOI solution (1 to 2 per cent). sest result- 
are obtained if only a low pressure is maintained on the suction flask during filtering. T! 
precipitate is dissolved from the Gooch erucible with 2.5 e.c. of concentrated HCl, which 
added in several portions (a few drops at a time) washing with water after each additio 
of acid. In this way the iron may be dissolved off completely and the total filtrate k 
below 30 to 35 ¢.c. The best method handling this small amount of solution is to introdu 
a test tube into the suction flask, allowing the end of the funnel to reach into the test tul 
so that the solution will be caught in the test tube instead of the suction flask. The solutio 
in the test tube is then washed into the original beaker and the iron determined ecolorimet 
rieally by adding enough N/5 KMn0, to produce a faint pinkish color (usually 1 to 2 droy 
then adding 5 c.c. of a 10 per cent solution of potassium thiocyanate and making up to 4 
e.c. volume in a volumetric flask. The color produced is compared in a Duboseq ecolorimet 
with a standard color developed by taking 1 ¢.c. of the standard iron solution, adding 1 t 
2 drops of N/5 KMn0O, and 5 e¢.e. of the 10 per cent solution of potassium thiocyanate, a 
making up to 50 e.c. volume. The standard solution is set at 20 in the Duboseq and t! 
unknown adjusted until the colors are equal. Sinee the standard contains 0.1 me. of ir 
the amount of iron in the unknown is readily calculated. If the variation in the readir 
of the standard and unknown is too great a smaller or larger amount of the standard shor 
be taken as the ease may be. 

Under certain conditions some difficulty may be experienced in filtering the precipit 
of the hydroxide on the asbestos Gooch. This may be remedied by adding a small amou 
of ammonium oxalate (20 e¢.c. of 2.5 per cent solution) to the solution before addition 
the KOH. Due to the presence of the oxalate the caleium will be precipitated as the 0% 
late, making the precipitate more crystalline and easier to filter. Of course, in this ¢: 
after filtering, the Gooch crucible must be dried and held in a flame for a short time 
remove the oxalate or it will interfere with the color development. Upon ignition the ca 
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im oxalate is changed to CaCO,, and if care is taken not to continue the heating long 
nough to form CaO it is easily dissolved in the ar int of HCl we have suggested. We do 
not believe this scheme necessary as we have experienced no great difficulty in filtering in 
ny of the determinations we have made. Ilowever, we have used this departure with sue 


ess and it may be found to be useful in some cases 


Birkhaug, K. E.: Observations on the Etiology and Treatment with Erysipelas Antistrep- 
tococcic Serum. Jour. Am. Med. Assn., May 8, 1926, Ixxxvi, 1411. 


Evidence is accumulating that erysipelas is due to a specifie strain of the Streptococcus 
molytieus. Clinical trials in sixty moderately severe cases of erysipelas have demonstrated 
that intramuscular injection of erysipelas antistreptococcic serum, in amounts of 100 ec. of 
neoncentrated, or 15 to 20 ¢.e. of concentrated serum, when administered during the first 
three days of the disease, causes a prompt lessening of the toxie depression, a critical fall in 
the temperature and pulse rate, prompt fading of the lesions, and rapid absorption of the 


blebs and edema in the affected areas. In late eases the effeet is strikingly favorable 


though re peated injections may be necessary. By means of a skin test dose of toxin injeeted 
ntradermally and simultaneously with the intramuscular therapeutie dose, it is possible to 
erve whether complete neutralizatis f the circulating toxins is aecomplished or whether 


nadequate dose of serum was ad stered t cannot be stated as yet whether the serum 
purely antitoxie. 
Neuhof, H., and Cohen, I.: Abdominal Puncture in the Diagnosis of Acute Intraperitoneal 
Disease. Annals Surg., April, 1926, 454. 
Exploratory abdominal puncture, in the opinion of the authors, is a valuable diagnos 
aid in obscure acute abdominal disease and should be employed in every obscure intra 
meal lesion for which operation may be 
The abdominal wall is prepared as usual and the skin either frozen or anesthetized 
aine. A lumbar puneture needle to which a 10 or 20 e@.c. syringe is accurately 
is employed and a puncture made through the rectus musele or near its outer border. 
site of puncture ean often be placed in the line of a probable laparotomy incision. To 
carrying in bits of skin and to preserve delicacy of touch when the needle is intro 
1 a small skin incision is made before the puncture. Aspiration is not employed over 
site of a palpable or questionable mass nor in any acute 01 echronie intraabdominal dis 
in which a loop of intestine may be fixed. 
The needle with stylet in place is introduced perpendicularly with a slow even pressure. 
When the peritoneal cavity is entered the svringe is attached and gentle suction maintained 
everal seconds and while the needle is being withdrawn. The fluid withdrawn, of which 


ay be only a drop in the lumen of the needle, may be examined in various ways and 


furnish valuable information of diagnostie importance. 


Duggan, W. E., and Scott, E. L.: A Critical Examination or Four Methods Commonly 
Used for the Determination of Sugar in the Blood. Jour. Biol. Chem., January, 
1926, Ixvii, No. 1, 287. 


The Folin-Wu and Hagedorn methods were found to be accurate and fairly precise 
used to determine the concentrations of pure glucose solutions approximating those 
tered in blood analysis. 
It was found that an inerease in the concentration of either the sugar or of the picric 
n the Benedict method would lead to high results, and this is offered as at least a 
explanation of the high results obtained by this method in certain pathologie bloods. 
The Shaffer-Hartmann method was found to be reliable and satisfactory for concentra 
s above about 25 mg. per 100 ¢.c. of blood. Certain corrections also appear to be neces- 
to their table. A substitute table is submitted. 
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Lash, A. F.: A Comparison of the Incidence of Skin Reactions of the Toxins from Hemo- 
lytic Streptococci from Puerperal and Scarlet Fever. Jour. Am. Med. Assn., May 8, 
1926, Ixxxvi, 1427. 

A study was made of 247 women, 20 nonpregnant normal, 86 normal pregnant, 141 
normal puerperal. 

The Streptococcus hemolyticus from puerperal fever is not one of the scarlet fever 
strains. 


} 


f positive reactions both to the Dick and puerperal toxins was en 


A low incidence ¢ 
countered, probably due to inherent immunity. The reaction to the two toxins in the same 


patient indicates that a person may be immune to one strain and not to another. 


Kulp, W. L.: A Method for the Staining of Bacterial Flagella. Stain Technology, April, 
1926, i, No. 2, 60. 


A method is deseribed with which nearly 100 per cent suecess has been obtained wit! 


nearly all species of bacteria. 


Reaae nts. 
Mordant Solution.— 

20 per cent solution of tannic acid : paren, Oe Ce 
(made by moistening 20 grams, transferring to a 100 c.c. 


flask and making up to volume with distilled water) 


i 


Cold, saturated solution of ferrous sulphate in distilled water 25 e.c. 
Saturated 95 per eent aleoholie solution of basie fuehsin, 
Coleman and Bell ewe © 

Mix and allow to stand eighteen to twenty-four hours. The precipitate is removed b) 
filtration through asbestos or by centrifuging. The solution is then allowed to stand over 
night in a Coplin jar and used without further filtering or centrifuging. 

Staining Solution.— 

Freshly filtered saturated solution of anilin water a 100 e.e. 
Saturated 95 per cent alcoholic solution of basic fuehsin 12 c.e. 

Mix and allow to stand eighteen to twenty-four hours, filter or centrifuge and transfi 
to Coplin staining jar. 

Preparation of Culture.—A fresh agar slant having an appreciable amount of conde 
sation water at its base is inoculated with the test organism and ineubated at optimum ter 
perature for twenty-four hours. At the end of this time a new slant is inoculated from th 
condensation water. After twenty-four hours’ incubation of the second culture one or tw 
drops of the condensation water (showing heavy growth) are poured aseptically into a larg 
tube of sterile distilled water. Tubes having a diameter of one inch and containing 15 t 
} 


20 ec. distilled water offer a particular advantage here. These water cultures are incubat 


at optimum temperature for from forty-eight to seventy-two hours. As a rule, seventy-tw 
hours are preferable to shorter periods. 

After this incubation period a loopful of the water culture is transferred carefully t 
a clean glass slide. The loop is filled by dipping into the culture without stirring or shak 
ing, and transferred to the slide by touching the latter without drawing the loop over t! 
surface or disturbing the suspension more than is necessary, as flagella are broken off easi! 
in this stage of the procedure. The drop on the slide is allowed to dry at room temperatu! 
or in a 37° C, ineubator. No flame or heat higher than 37° C. is employed for drying. 

Staining Method.—1. Place the slide in the mordant solution for fifteen minutes 
room temperature (20°-25° C.). 2. Wash earefully in a slow stream of running water ar 
shake off the excess water. 3. Place in staining solution at room temperature for fifte 
minutes. 4. Wash as in 2. The precipitate on the under surface may be wiped off. 5. D1 
and examine. 

The method, eractly followed, has given excellent results with organisms of the colo 


typhoid group and several others. 
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Kornhauser, S. I.: A Quick Iron-Hematoxylin Method (as applied to fecal smears). 
Stain Technology, April, 1926, i, No. 2, 78. 


A small part of the feces was rubbed up on a clean slide in physiologic salt solution 
and examined under the microscope for active protozoa. Then a drop of Donaldson’s iodine 
eosin stain was added to bring out the cysts. This concluded the preliminary examination, 
and if the case were positive, four permanent slides had to be made for confirmation and as 


a matter of record. Four clean slides were taken and numbered with a diamond to corre 


a 


spond to the patient’s number in our daily record. <A clean applicator stick was then used 


to obtain material which contained mucus or blood, if such was present, and streaked lightly 
on the slide. The slides were then dipped without drying into Coplin jars of hot Schaudinn’s 
fluid, left there five minutes, washed in 50 per cent alcohol, then 50 per cent aleohol plus 
odine to remove any bichloride, 35 per cent alcohol, then water. The wet slides were then 
placed on an electric hot plate and a 4 per cent iron alum solution was dropped on until 
the slides were covered and steaming. Any evaporation was taken eare of by the further 
addition of iron alum from a pipette. This was continued for several minutes. Slides were 
then rinsed in water, put back on the hot plate and a ripe 0.5 per eent hematoxylin solu 
tion was added by means of a pipette, the slide being kept full of liquid and steaming all 


the while. After several minutes, they were placed in water, differentiated in cold 2 per 


ent iron alum solution, controlling the deeolorization from time to time under the micro 
scope. When the nuclei in the best parts of the smear stood out nicely, decolorization was 
stopped and the slides washed in running water for at least five minutes. They were then 
lehydrated and mounted in balsam in the usual manner. 

Thus within a half hour it was possible to have finished permanent slides with fin 
These preparations are now about seven 


cytologic details shown to their best advantage. 
years old and they are still as good as they were originally. 

It might be added that experience with hematoxylin shows that black crystals would 
not do for this work, but that the white or light brown erystals made up in 10 per cent 
solution in aleohol and ripened and then added to water to make up 0.5 per cent hematoxylin 


would work nicely. 


Burke, V., and Ashenfelter, M.: Notes on the Gram Stain. Stain Techriology, April, 

1926, i, No. 2, 63. 

l. The Py of the environment in which organisms are grown may affect the Gram 
action. 

2. Organisms should be classed as Gram-positive or Gram-negative according to the 
staining reaction when grown in the optimum P,, range for the species. Since the reaction 
ay change with growth the media should be strongly buffered. 

3. An alkali should be ineorporated in the Gram staining technie in order to nullify 
he effect of an acid environment. We frequently wish to stain organisms from an environ- 
ent not subject to control. 

4. If alkali is added to the staining technic and the best American dyes are used the 
action of the medium upon which organisms are grown should not affect the Gram reaction. 

5. There is no relation between acid and alkali production and the classification of 

bacteria regarding the Gram reaction. Acid and alkali producers are found in both groups. 

6. The selection of a Gram staining technie should be based upon reliability of the 
ethods under unfavorable conditions of acidity as well as on results obtained with border 
ne organisms. 


There is included a discussion of the requirements of a practical Gram stain. 


Hach, T. W.: Cultivation of the Gonococcus and Meningococcus. Miineh. med. Wehn., 
Feb. 12, 1926, Ixxiii, 275. 
Hach is enthusiastic over the efficiency of Hibler’s medium prepared as follows: 
Clean the brain from skins and mince it in the mincing machine. Strain it through 
gauze. Add an equal quantity of physiologic salt solution (85 per cent), stir well and fill 
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autoclave 


test tubes of 5 to 7 ec. with the substance. Sterilize for twenty minutes in th 

under 2 atmospheres pressure. Over the 5 to 6 em. of a more or less homogenic sediment 
will be seen 1 em. of a liquid which is not always quite clear. The reaction of this medium 
Is aX id P 6.2 to 6.5 


Miller, J. W.: The Weigert-Pal Technic for Staining Myelin. Stain Technology, April. 
wo 
‘ 


1926, 1, No. 2, 72. 
| re¢ a ftic ult es ot the ( riginal ter hnie are overeome: 


A method is described by which t 
ulty of observing the reaction in the 


the tendency of the sections to become brittle, the diffc 


permanganate solution; and the slowness of the 


I 
1. Formalin fixed material is tions 75 to 90 microns ar 


embedded in celloidin and sec 


eut. Sections of this thickness show the fiber tracts very well. 


2. Mordant in Miiller’s fluid in a warm place, fo 


ly 


ighte ho , \ paraffi 


rven at 35 to 39° C. is best. 


Wash several times in distilled water. 
1. Stain eight to twenty-four hours in Weigert-Pal hematoxylin made as follows: ] 
.c. Of 10 per cent ripe hematoxylin solution in absolute alcohol. 90 ¢.e. of distilled wate 
l e.c. of 1 part saturate l n of lithium earbonate to 80 parts of distilled water. 

5. Wash in distilled water with a few drop i} to 8 to 1000 e.e. water) of lithium ear 


bonate for three to five minutes. 
6. Place sections in 50 per e al 


7. Then in 80 per cent aleohol for ten to twelve hours. This step makes 


the seetions 


less brittle and the differentiation easier. 


8. Pass back through 50 per cent aleohol to water. 
ferentiation two large Petri dishes containing the perma 


In the following steps of d 
eanate and oxalic acid solutions 1 a large erystallization dish eontaining distilled water 
are placed on the improvised glass hot plate, which illuminates the potassium permanganate 
solution and warms both the permanganate and oxalie acid solutions. 

9. Place sections in a 0.25 per cent aqueous solution of potassium permanganate unti 
brown ne-half to three minutes). The gray matter can be seen through the illuminate 
solution as a light brown. 


10. Rinse in distilled water one to three minutes. 
11. Place in a freshly prepared solution of equal parts of a 1 per cent aqueous solu 
tion of oxalic acid and a 1 per cent aqueous solution of potassium sulphite, to remove tl 
brown color. This should leave the myelin a dark blue to black color and the gray matt: 
a pale gray or white. If all the brown color does not come out, repeat the treatment wit 
permanganate solution a short time. 

12. Wash in 3 changes of distilled water. 

3 Dehydrate through 50 per eent, SO per eent and 95 per cent aleohols. 


oil or better carbol xylol 


The potassium sulphite must be fresh for good results 


14. Clear in origanun 
15. Mount in neutral balsam. 
be stan 


By this method as many as 300 sections may | d and differentiated in the tin 


it usually took to handle 50. 
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REVIEWS 


Books for Review should be sent to Dr. Warren T. Vaughan, 
Richmond, Va. 


VV 


ical Arts Building, 


Neurological Fragments* 
ryNUE passing of a truly great man without contemporary biographical discussion or better 
autobiographical contributions, constitutes a permanent loss to posterity. Opinion differs 


s of greater value, but the greatest source of 


as to whether biography or autobiography 
pleasure in the study of a man’s life and activity comes from a reading of both and a 
comparison of those viewpoints expressed within. 

Dr. Jackson, known to all neurologists and best known to the medical profession in 
eneral as the first to describe what is now known as Jacksonian epilepsy, left no memoirs, 


nd yet his life was one full of interest and his opinions served to direct in great degree 


subsequent neurologie progress. Dr. Taylor has collected many of his scientifie contributions, 
hose originally published by Dr. Jackson over a long period of years under the group title 
Veurological Fragments, and has published them with three biographical sketches. This 
combination of biography and the written word by which we may trace the writer’s mental 


levelopment, constitute a fair substitute for a true autobiography. 


An Introduction to the Study of X-Ray and Radium > 
r¥VHE volume is based upon a series of demonstrations given at King’s College Hospital 
| and presents those facts concerning x-rays and radium whieh will afford the reader an 
idea of their nature and application. The technie of clinical examination and the 
terpretation of findings are not included. The book covers the knowledge in pure and 
pplied physics relating to radiology which must of necessity form the groundwork of 
comprehensive understanding of roentgenology. We find chapters on radioactivity, the 
eparation of radium salt, the preparation and measurement of radium emanation, the action 
radium upon normal living tissues, the atomic theory, methods of protection against the 
ay and radium, and notes on x-ray and radium therapy. The historical description of the 
elopment of clinical radiology is of particular interest. 
It is with some interest that we note that the authors do not recommend x-ray treat 
as a sole procedure in operative malignancy. They feel that where there is a possibility 
cure from surgical extirpation, this should be done. Of course x-ray therapy is used in 
junction with surgery. 
The volume should be recommended to all radiologists, to undergraduate students at 
beginning of their acquaintanceship with roentgenology and to those practitioners who 
referring their work to the roentgenologist and wish to have a first hand acquaintance 
what is actually being done. 
*Neurological Fragments. By J. Hughlings Jackson, M.D... F.R.S F.R.C.P., with 


raphical memoir by James Taylor, M.D., F.R.C.P., and including the “‘Recollections” of the 
Sir Jonathan Hutchinson and the late Dr. Charles Mercier. Cloth. Oxford Univ. Press, 


‘An Introduction to the Study of X-rays and Radium. By Hector A. Colwell, M.B. 
nd.) D.P.H. (Oxf.) and Cecil P. G. Wakeley, F.R.C.S. (Eng.) F.R.S. (Edin.) Cloth 
e $3.35. Pp. 203. Illustrated. Oxford Univ. Press, 1926. 


NOTE: Insofar as practicable the book review section will present to the reader (a) 
resting knowledge on the subject under discussion, culled from the volume reviewed, and 
description of the contents so that the reader may judge as to his personal need for 
volume, 

We trust that the scientific information printed in these pages will make the reading 
of desirable per se and will thereby justify the space allotted thereto, 
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Bacteriology and Applied Immunology for Nurses* 
B EGINNING with a brief ] istory of the science of bacteriology the author proceeds with 


a description of bacteria in general and their classification, methods of cultivation 

examination and staining, and methods for their destruction. 

After pointing out that most bacteria are not disease producers, he outlines brie fly 
the mode of production of disease by bacterial infection, describes the bacteriologie characte: 
istics of the more important bacteria and proceeds with discussion of the mechanism of 
infection. This carries us naturally to the subject of immunity and the mechanism of its 
production. The author selects Ehrlich’s side-chain theory as suitable for presentation and 


the most easily visualized and comprehended. At the same time he wisely italicizes the r 


mark that the illustrative figures have no actual counterpart in the cells of the body an 


] ahha ‘ 
are purely imaginary. 
An understanding of the general principles of immunity having been acquired, the work 
now proceeds with discussion of their practical application in applied immunology. Thi 


nurse becomes acquainted briefly with the agglutination test in typhoid, dysentery, pneumoni 


— 


ind in blood grouping; with the luetin test, the tubereulin test, the Schick test, the poll 


reactions and the ecomplement-fixation test. Following these procedures which are of valu 
in diagnosis there is a section devoted to immunologic methods of treatment ineluding ¢] 


henomenon and treatment ot 


preparation and use of serums and a discussion of the p 
anaphylaxis. 

We find chapters on the bacteriology of milk, water, and foodstuffs, the collection « 
specimens for laboratory examinations, a most important chapter too often not understood b 
the present d iy nurse, ¢ hapte rs on protozoa, ete. 


The introduction is exeellent. It stresses the knowledge that the funetion of 


nurse is to assist nature. The author points out that because of her intimate relations] 


with the patient and the publie, her part in the education of the people at large can | 
and must be of great importance. She should be well prepared to give an intelligent reas 


‘or the use of vaccines and serums and know wha hey are and how they act, what they w 
for tl f l hat they 1] they t hat they v 


and will not do, how vaccination will serve as a preventive against smallpox and typhoid fev: 


+ 


and how to answer and confute objections to the use of these methods. ‘‘ The ability to 
this represents the difference between a fully trained and equipped nurse—a real guardian 0! 
the public health—and a mere attendant, trained more or less in the mechanical duties of 1 
sick room.’’ 

After having read the introduction one wishes that it might be reproduced in tot 
at the end of volume for it is after having become acquainted with the science of bacteriolog 
and immunology that the nurse can first truly appreciate the remarks of the introducti 
However, the author has improved on this idea for the closing chapters of the volume de 
with the prevention of disease, the immunization of the individual, applied sanitati 
vivisection and the education of the publie. 


The illustrations are excellently done and the physical craftsmanship of the volume 


7 
unusually good. 


Midwifery Mechanics} 
7 HIS is not simply a text on the mechanical principles involved in the successful deli 


of a living child in the various presentations, but is a monograph on the author’s « 
ception of the fundamental mechanical principles of parturition. 

Since the time of Hippocrates obstetricians have sought out ways and means of light 
ing the labor of a parturient mother. So much so that nowadays whenever a novel sug; 
tion is put forth, such as twilight sleep or a recently popularized form of version, our 
reaction is of an adverse nature and our first question is as to the ultimate result, particu 


the maternal or infant mortality. 


*Racteriology and Applied Immunology for Nurses. By Robert A. Kilduffe, 
A.M., M.D. Director Laboratories, Atlantic City Hospital. Citys ticteriologist, At 
City, N. J. Consulting Serologist, Providence Hospital, Beaver Falls, Penna. Major Mé 
Corps. Altho Leather. Illustrated. Price $2.00. Pp. 252. The Bruce Publishing Com} 
Milwaukee, 1926. 

+Midwifery Mechanics. By Lieut.-Colonel Andrew Buchanan, I.M.S. (Retd.), M.A., 3 
M.Ch., M.A.O. Cloth. Price $2.50. Pp. 82. Illustrated. Oxford Univ. Press. First p! 
1924. 
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Dr. Buchanan, however, offers no startlingly new methods designed to improve on those 


already found so‘successful by nature. 


His first and foremost objective is to explain the mechanism of normal delivery in 
terms that will be more readily understood by the students of obstetrics. His explanation 
is certainly original and is readily understood, particularly so since the monograph is 
abundantly and excellently illustrated with diagrammatic sketches and with photographs of 


} 


is illustrative mannikins, The principle on which the entire discussion is based is the need 


I 
these two points are close together delivery becomes a simple matter, when they are 


for juxtaposition of two pivot points, one in the female pelvis and one in the fetus. When 


widely separated, trouble ensues. The space available in this review does not permit a more 
letailed exposition of this theory of pivot points. 

Where the pivot points are widely separated so as to interfere with satisfactory rotation 
if the head through the pelvis around the pubic symphysis as an axis, the author describes 
the methods best calculated to procure closer approximation. 

The volume should appeal to curious minded obstetricians rather than to obstetric 


faddists. 


Pulmonary Arteritis* 


ryXHE volume, written in Spanish, presents in an interesting fashion an original study 
| of selerosis of the pulmonary artery. 

The purpose of the volume has been adequately set forth. The author with some 
f his coworkers, maintains that sclerosis of the pulmonary artery exists as a primary 
] 


ectation in which syphilis plays the most important role as a causative agent and that 


he disease also exists as a clinical entity capable of being diagnosed. 


The earliest symptoms are cyanosis and dyspnoea. Cyanosis manifests itself first, being 


irked and localizing itself principally in the face. The extremities however are also strik 
gly affected. It is this striking e¢vanosis that led Ayerza to name the disease ‘‘Cardiacos 
’° 
groes. 
Dyspnea follows months, at times years, later. The interesting thing about this symp 
m is that it may go on indefinitely in the absence of the other mechanical eoncomitants, 
t is, edema, hepatic congestion, congestion of the lungs, ete. These however with eardiae 


ifficiency appear later and may last several years, 
A little hemoptysis presents itself with a certain regularity in these patients. 
Headaches are of frequent occurrence, having no exact localization, They are very 
stant and mostly nocturnal. 
Faintness and giddiness coming in spells are symptoms. 
Finally, a strange symptom that appears in the Jate stages of the diseases is hyper- 
i. 
The author has surveyed and reviewed the material and literature on the subject sys 
tically and with thoroughness. His investigations are clearly presented, and the ana 
histologic and pathologie studies that he ineludes help the reader to obtain a more 
rehensive picture of the lesion found in this disease. 
It is interesting to note that the so-called ‘‘black cardiae cases’’ are synonymously 
A ! by many names, and because the author believes that the arterial process involved 


inflammatory reaction, he has purposely chosen the title La Arteritis Pulmonar for his 


Though the author maintains that pulmonary arteritis exists as a primary disease 

hat certain cardiac diseases and chronic pulmonary diseases are only factors of a 

s iry nature, the reviewer feels that where syphilis is not definitely found the evidence 

entirely satisfactory that it is a primary disease and that here cardiae and 
pulmonary diseases play more than a secondary role in its etiology. 

It is an admirable piece of work, one giving the clinician or diagnostician valuable 


ation, and since the author has put down a definite line of symptoms for its mani- 


fe on, it should be of importance in the field of differential diagnosis. 
*La Arteritis Pulmonar y su cuadro clinico por T, C. Arrillaga. Pp. 274. Paper, Buenos 
Aj “El Ateneo” Libeeria cientifica y literaria de Pedro Garcia. 
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The Diagnosis, Treatment and End-Results of Tuberculous Disease 
of the Hip Joint* 


HE author sets forth his thesis so clearly in his introduction that we quote him at some 
length. 


‘*TIn discussing diagnosis attention has been focussed on the diagnosis of the early 
ease. Our aim should be the recognition of the presence of tuberculous disease at the 


earliest possible moment. Consequently, no mention is made of the former eustomary divi 


sion of the disease into three stages; only the signs and symptoms of early disease are 
commented upon. 

‘*The treatment meted out for tuberculous disease of the hip joint has varied from dec 
sole resort of the surgeon, was 
When the poor results 
treated by 


ade to decade. Amputation, which was at one time the 
superseded by the operation of excision of the head of the femur. 
following excision became known, the operation was disearded, and the joint 


local nonoperative measures. The exact lines of treatment varied; the American school, 


championed by Sayre, believed in Traction; the English school under Thomas pinned thei 
faith to Fixation. Then attention was directed to the 
affecting the whole of the body, and that the joint condition was a local manifestation of 
brought t 


fact that tuberculosis was a diseas« 


treatment, heliotherapy, and vaccines were 


a general condition; and open-air 
the aid of the surgeon. At the present time the popular method of treatment in England 
is non-operative local treatment (recumbency, traction, and fixation) combined with genera 
treatment (open air, hygiene and heliotherapy This line of treatment is described in detai 





in this paper.’’ 
He emphasizes that the end-results are not represented by the condition at the tim 
of discharge from the hospital but by the condition years later, after the joint has had 


stand the wear and tear of normal life. He further emphasizes that the exact location ot 


n important factor in determining the end-results. Diseas 


the disease in the hip joint is ¢ 
of the acetabulum differs radically from the disease of the head of the femur and this agai! 


from synovial disease or disease affecting the neck of the femur. 


Fortschritte der Heilstoffchemie (Advance in the Chemistry of Therapeuti 
Substances) + 


on the literature of physiologically acti 


HIS is the first of a series of nine volumes 
substances. The work will be divided into two parts; part one will cover the patent 


have been taken out on such substances, and part two the scientifie literature. T) 








which 
is the first of six volumes on the patents and covers the German patents from 1877 to 1% 
It is very well arranged so that it is easy to find any patent or any substance desired. | 
arranged aceording to the classes and groups of the Ger 


the first S4 pages the patents are 
A short stat 


This brings together all the patents on any particular subject. 
and purpose of each patent and at the end of e: 


patent office. 
ment is made concerning the content 
roup is a longer statement about the chemistry and the physiologic activity of the memb 


of the group. 
In the following 886 pages which make up th« body of the book the patents are arrang 
in numerical order and the texts of the patents are given in full, together with the chen 


formulas, drawings of apparatus, ete. Then follows an index of the patentees and a 
complete subject index which includes many of the trade names of the patented substar 


It is obvious that the volume contains a mine of useful information conveniently 


ranged, 

*The Diagnosis, Treatment and End-Results of Tuberculous Disease of the Hip J 
$y George Perkins, M.Ch. (Oxon.), F.R.C.S., Eng. Assistant Surgeon to the Royal Nati 
Hospital. Assistant Surgeon to Pyrford Orthopedie Hospital, Orthopedic Regi 
Robert Jones Prize Monograph 1924 published under the aus! 
$1.75. Illustrated. Pp. 118. Ox 


Orthopedic 
St. Thomas Hospital. The 
of the British Orthopedic Association. Cloth. Price 
Univ. Press, 1926. 

‘Fortschritte der Heilstoffchemie (Advance in the Chemistry of Therapeutic 
stances). By J. Houben, Professor of Chemistry in the University of Berlin, Part I, Ger 
patents, Walter de Gruter and Co., Berlin, 1926, 80 marks, ; 
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Sclerosis of the Pulmonary Artery 
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S” INFREQUENT is pronounced sclerosis of the pulmonary artery that 
aw 


for a time it was thought that sclerosis was an affection of the greater 


reulation only. 


irtilaginous plaques in the pulmonary artery. 
milar changes in a young child with mitral stenosis. 


Andral in 1829 first deseribed atheromatous, 
Bouillaud 


fibroid 
found 
Since then the eoin- 


denee of pulmonary arteritis and mitral stenosis has been repeatedly re- 


niarked and has been explained as a result of increased tension in the lesser 


cireulation caused by ventricular hypertrophy. 


Dittrich (1850), Bamberger 


1857), Traube (1878) likewise described pulmonary arteritis with coincident 


itral stenosis. 


, . 9 , 
Others later found the lesion without accompanying gross ecardiae path- 









41] 


ology. Then, naturally, the infection-intoxication hypothesis was proposed. 
Sanne (1877) found the site of predilectien at the arterial bifurcations and 
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attributed the changes to gout, rheumatism, alcoholism, and, as formerly, to 
hypertension associated with mitral stenosis. 

Romberg (1891) proposed three causes for the condition; mitral stenosis, 
pulmonary tuberculosis, and endocarditis of the pulmonary valve with spread 
into the lesser circulation. From then until 1910 little advance was made. 
Giroux in this year reviewed the literature and concluded that pulmonary 
sclerosis is nearly always secondary to chronic pulmonary infections such as 
tuberculosis and emphysema or to eardiae pathology, especially mitral sten 
osis. He also suggested the possibility of a pulmonary arteritis without 
other etiologic disease. While Romberg did not include primary arteritis 
in his elassification he did describe a case in which no other recognizable 
“ause was found. 

Until 1910 the disease was considered as practically always secondary 
to chronie pathologie processes elsewhere in the body, a terminal condition 
of only incidental interest and of little importance either from the therapeutic 
or the diagnostic viewpoint. Here the case would have rested had it not 
been for the recognition of increasing numbers with sclerosis without other 
recognizable cause, apparently a primary condition. Such cases were men 
tioned incidentally by Romberg (1891), by Aust (1892), by Giroux (1910 
In 1908 Rogers described ten cases of primary atheroma of the pulmonary 
artery which he had studied in the Bengal. These he attributed to syphilis 
Other workers have since deseribed similar cases and in 1922 Mattirolo, re 
viewing the literature, found records of nineteen. 

This being the ease, sclerosis of the pulmonary artery is no longer merely 
a late manifestation of some other disease but it becomes a primary condi 
tion and deserving of individual attention. 

The symptoms of the disease are characteristic, consisting of evanosis 
and a progressive dyspnea on exertion. The cyanosis becomes so marked 
that some authors have suggested ‘‘black cardiacs’’ as an appropriate name 
for the victims of this condition. This would be acceptable if all eases showed 
associated eardiae pathology but such is not true. 

The clinieal history of those cases in which the sclerosis is consecutive 
to valvular disease shows a relatively rapid development, in individuals 
previously little diseommoded, of a steadily increasing dyspnea. Breathless 
ness exists not only on exertion but also at rest. Shortly the mucous mem 
branes show beginning cyanosis which steadily deepens and spreads to in 
clude the skin, the nails and the eyes as in a congenital cyanosis. Exacer 
bations of dyspnea are not infrequently accompanied by hemoptysis. The 
lungs fill with rales and death occurs after several months from asphyxia or 
an intercurrent affection. At autopsy we find a generalized sclerosis of the 
pulmonary arteries with scattered plaques of atheroma, and not infrequent] 
thrombosis and infarct of the lung. The picture in the pulmonary arteries 
far outbalances other necropsy findings in the cireulatory system. In thi 
heart there is glmost invariably a pronounced mitral stenosis. 

When the disease follows chronic long-standing pulmonary infections 
the early symptoms are rather different. There is no evidence of cardiac 
disease either subjective or objective. Here we are dealing with persons who 
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for years have had chronic recurrences of bronchitis, with exacerbations and 
resulting pulmonary emphysema. Often the provocative cause is a chronic 
fibroid phthisis. Eventually, however, the dyspnea which has _ previously 
existed only with the acute attacks, becomes permanent and this, as in the 
cardiae cases, is followed by progressing eyanosis. Only later do symptoms 
of congestive heart failure become manifest. 

The postmortem picture in sclerosis consecutive to pulmonary infection, 
while closely resembling that following a long-standing mitral stenosis, is 
likely to show a more patchy distribution. 

In both cases the heart shows distinct thickening of the right ventrie- 
ular wall, often greater than the thickness of the left. During life roentgen 
examination shows an increase in the transverse diameter of the heart, par- 
ticularly toward the right, an increased pulmonary arborization, with exag- 
veration of the hilus shadows, and pronounced visibility of the arborization 
and ramifications of the pulmonary vessels. 

While sclerosis is the dominant feature following mitral stenosis and has 
been attributed to long-continued hypertension in the lesser circulation, the 
type which is dependent on chronic pulmonary inflammatory processes ap- 
pears to be more of a true arteritis, the vessel walls showing inflammatory 
foci, thromboses, even mural vegetations. The scattered distribution of these 
lesions indicates a subacute pulmonary arteritis, progressing toward gener- 
alized sclerosis. 

Vaquez insists, however, that the fundamental cause is the same in both. 
Ile recognized the predisposing effect of hypertension but believes that in 
the eardiae cases also, infection is the ultimate eause of the sclerosis, infee- 
tion more easily acquired in a vessel impaired by long-standing hypertension. 
Ile believes that the occasional attacks of hemoptysis are associated with 
atheromatous plaques. 

Of chief interest are the cases of primary or idiopathic sclerosis. Vaquez 
deseribes two such cases, one of which was correctly diagnosed radiograph- 
ically during life. Only three cases are on record in which the diagnosis was 
established before the death of the patient. The clinical history is as de- 
scribed above but none of the predisposing causes are present. There is 
no eardiae disease and the lungs are clear of all forms of infection. As we 
have stated above, Rogers believed that syphilis was the cause of those cases 
reported by him. Arrillago, whose recent book on pulmonary arteritis is 
reviewed in this number of the Journal, likewise believes that syphilis is a 
most important factor. Vaquez noted some improvement in his ease follow- 
ng antisyphilitic treatment, but the blood Wassermann was negative and 
he patient gave no history of venereal disease. Thus while the spirochete is 
till under suspicion, it has not as yet been found guilty. 

Idiopathic pulmonary arteritis has been reported chiefly in young in- 
ividuals ranging from twelve to forty-seven years. There is usually an 
nerease in the red cell count. Not infrequently anginoid symptoms follow 
‘xertion. 

Diagnosis is established on radioseopie examination which shows dilation 
the pulmonary artery at its origin, sometimes so pronounced that it may 
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be double the diameter of the aorta; increased size of the heart shadow to 
the right; arborization shadows extending out into the lung parenchyma. 

The pathology in primary arteritis consists of a generalized sclerosis ex- 
tending into the smallest arteries, which are at times obliterated, with dilation 
of the main arterial trunk and ecardiae alterations as described above. Arter- 
itis and thrombus formation are found especially in the large and medium- 
size vessels. The systemic circulation shows no evidence of sclerosis. 

While Warthin has established that spirochetes may exist in the walls of 
the pulmonary arteries and Elizalde and Arrillaga found them in a case otf 
pulmonary arteritis complicated by syphilitic bronchopneumonia, Vaquez con- 
cludes that the evidence is insufficient and cannot be accepted as final and that 
while syphilis may be a factor, the cause of idiopathic sclerosis of the pul- 


monary artery is still obscure. 
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The Reviews 


O* what use are book reviews? Of what value may they be? Perhaps 
the least useful purpose to which a review may be put, is as a critical 
investigation, with the idea of pointing out errors and fallacies (usually un 
important ones), to the apparent aggrandizement of the reviewer. 

The reader of a review is, first, interested to know the eontents of the 
book under consideration so that he may decide whether to invest therein 
The title is on a subject in which Dr. Jones has been rather interested. How 
closely does the volume follow the indications of the title? Is the treatment 
elementary, a textbook discussion, or monographiec? Has the author written 
his text for the benefit of the novitiate or is it highly technical, for the perusal 
of those whose thoughts and studies have followed similar channels? How 
well will it fulfil Dr. Jones’ requirements? 

The printing of book reviews is rather costly and the space devoted 
thereto is sorely needed. The reviews must therefore justify their existence 
To justify their existence, they must be read. To be read they must present 
to the reader some item or items of information, previously not known by him, 

knowledge which he is glad to have for future use. 

In so far as practicable the book review section will present to the reade! 
(a) interesting knowledge on the subject under discussion, culled from th: 
volume reviewed, and (b) deseription of the contents so that the reader ma) 
judge as to his personal need for the volume. 

We trust that the scientific information printed in these pages will mak: 
the reading thereof desirable per se and will thereby justify the space allotted 


—W.T. V. 


thereto. 


*Further discussion of the clinical symptomatology of this condition (Arrillaga) will b 
found in the book review section of this Journal. 














